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( .Jff.. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

~~..__ 
Food and Drug Administration 
Silver Spring, MD 20993 

NDA 209176/S-007 

APPROVAL LETTER 

Mitsubishi Tanabe Phruma Development America, Inc. 
U.S. Agent for Mitsubishi Tanabe Phruma Corporation 
Attention: Douglas Dobak 
Head ofRegulat01y Affairs 
525 Washington Blvd, Suite 400 
Jersey City, NJ 07310 

Deru· Mr. Dobak: 

Please refer to your Supplemental New Dmg Application (sNDA) dated and received July 19, 
2018, and your amendments, submitted under section 505(b) of the Federal Food, Dmg, and 
Cosmetic Act (FDCA) for RADICAVA (edru·avone) Injection, 30 mg/100 mL (edru·avone) 
injection. 

This Prior Approval supplemental new dmg application provides for the addition of a !bl!4 
> 

!b><
4lfor the dmg product Radicava (edru·avone) Injection 

--~--~~~~---~~~~~~~.......

containing 60 mg of edaravone per 100 mL. 

APPROVAL & LABELING 

We have completed our review of this supplemental application, as amended. It is approved, 
effective on the date of this letter, for use as recommended in the enclosed agreed-upon labeling 
text. 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, submit the content of 
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) foimat using the FDA 
automated drug registration and listing system ( eLIST), as described at 
http://www.fda.gov/F orlndustry/DataStandards/StructuredProductLabeling/ default.htm. Content 
of labeling must be identical to the enclosed labeling (text for the prescribing inf01mation, text 
for the patient package inse1t, and Medication Guide) with the addition of any labeling changes 
in pending "Changes Being Effected" (CBE) supplements, as well as annual rep01table changes 
not included in the enclosed labeling. 

Info1mation on submitting SPL files using eLIST may be found in the guidance for industly 
titled SPL Standard for Content ofLabeling Technical Qs and As at 
http://www.fda.gov/downloads/DmgsGuidanceComplianceRegulato1ylnf01mation/Guidances/U 
CM072392.pdf. 

http://www.fda.gov/downloads/DmgsGuidanceComplianceRegulato1ylnf01mation/Guidances/U
http://www.fda.gov/F
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The SPL will be accessible via publicly available labeling repositories. 

Also within 14 days, amend all pending supplemental applications that include labeling changes 
for this NDA, including CBE supplements for which FDA has not yet issued an action letter, 
with the content of labeling [21 CFR 314.50(l)(1)(i)] in MS Word format, that includes the 
changes approved in this supplemental application, as well as annual reportable changes, and 
annotate each change. To facilitate review of your submission, provide a highlighted or marked-
up copy that shows all changes, as well as a clean Microsoft Word version.  The marked-up copy 
should provide appropriate annotations, including supplement number(s) and annual report 
date(s).  

CARTON AND IMMEDIATE CONTAINER LABELS 

Submit final printed carton, bag, and blister film labels that are identical to enclosed bag, and 
blister film labels, as soon as they are available, but no more than 30 days after they are 
printed. Please submit these labels electronically according to the guidance for industry 
Providing Regulatory Submissions in Electronic Format – Human Pharmaceutical Product 
Applications and Related Submissions Using the eCTD Specifications (May 2015, Revision 3). 
For administrative purposes, designate this submission “Product Correspondence – Final 
Printed Carton and Container Labels for approved NDA 209176/S-007.” Approval of this 
submission by FDA is not required before the labeling is used. 

We remind you that you must comply with reporting requirements for an approved NDA (21 
CFR 314.80 and 314.81). 

If you have any questions, call Avani Patel, Regulatory Business Process Manager, at (240) 402 - 
1845. 

Sincerely, 

{See appended electronic signature page} 

David Lewis, Ph.D. 
Branch Chief, BII 
Division of Post-Marketing Activities I 
Office of Lifecycle Drug Products 
Office of Pharmaceutical Quality 
Center for Drug Evaluation and Research 

Enclosures: 
Content of Labeling 
Carton, bag, and blister film Labeling 



David	 Digitally signed by David Lewis 
Date: 11/15/2018 07:18:28AMLewis 
GUID: 508da72000029f287fa31e664741b577 
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+,*+/,*+76 2) 35(6&5,%,1* ,1)250$7,21 
7KHVH KLJKOLJKWV GR QRW LQFOXGH DOO WKH LQIRUPDWLRQ QHHGHG WR XVH 
5$',&$9$ VDIHO\ DQG HIIHFWLYHO\� 6HH IXOO SUHVFULELQJ LQIRUPDWLRQ IRU 
5$',&$9$� 

5$',&$9$ �HGDUDYRQH LQMHFWLRQ�� IRU LQWUDYHQRXV XVH 
,QLWLDO 8�6� $SSURYDO� ���� 

��������������������������� ,1',&$7,216 $1' 86$*( �������������������������� 
5$',&$9$ LV LQGLFDWHG IRU WKH WUHDWPHQW RI DP\RWURSKLF ODWHUDO VFOHURVLV 
�$/6� ��� 

���������������������� '26$*( $1' $'0,1,675$7,21 ���������������������� 
7KH UHFRPPHQGHG GRVDJH LV �� PJ DGPLQLVWHUHG DV DQ LQWUDYHQRXV LQIXVLRQ 
RYHU �� PLQXWHV DV IROORZV� 

x ,QLWLDO WUHDWPHQW F\FOH� GDLO\ GRVLQJ IRU �� GD\V IROORZHG E\ D ��� 
GD\ GUXJ�IUHH SHULRG 

x 6XEVHTXHQW WUHDWPHQW F\FOHV� GDLO\ GRVLQJ IRU �� GD\V RXW RI ��� 
GD\ SHULRGV� IROORZHG E\ ���GD\ GUXJ�IUHH SHULRGV� ��� 

��������������������� '26$*( )2506 $1' 675(1*7+6 �������������������� 
,QMHFWLRQ� �� PJ���� P/ LQ D VLQJOH�GRVH SRO\SURS\OHQH EDJ ��� 

������������������������������ &2175$,1',&$7,216 ����������������������������� 
3DWLHQWV ZLWK D KLVWRU\ RI K\SHUVHQVLWLYLW\ WR HGDUDYRQH RU DQ\ RI WKH LQDFWLYH 
LQJUHGLHQWV LQ 5$',&$9$ ��� 

)8// 35(6&5,%,1* ,1)250$7,21� &217(176 
� ,1',&$7,216 $1' 86$*( 
� '26$*( $1' $'0,1,675$7,21 
��� 'RVDJH ,QIRUPDWLRQ
 
��� 3UHSDUDWLRQ DQG $GPLQLVWUDWLRQ ,QIRUPDWLRQ
 

� '26$*( )2506 $1' 675(1*7+6 
� &2175$,1',&$7,216 
� :$51,1*6 $1' 35(&$87,216 
��� +\SHUVHQVLWLYLW\ 5HDFWLRQV
 
��� 6XOILWH $OOHUJLF 5HDFWLRQV
 

� $'9(56( 5($&7,216 
��� &OLQLFDO 7ULDOV ([SHULHQFH
 
��� 3RVWPDUNHWLQJ ([SHULHQFH
 

� 86( ,1 63(&,),& 3238/$7,216 
��� 3UHJQDQF\
 
��� /DFWDWLRQ
 
��� 3HGLDWULF 8VH
 

����������������������� :$51,1*6 $1' 35(&$87,216 ���������������������� 
�	 +\SHUVHQVLWLYLW\ 5HDFWLRQV� $GYLVH SDWLHQWV WR VHHN LPPHGLDWH PHGLFDO 

FDUH ����� 
�	 6XOILWH $OOHUJLF 5HDFWLRQV� 5$',&$9$ FRQWDLQV VRGLXP ELVXOILWH� 

ZKLFK PD\ FDXVH DOOHUJLF W\SH UHDFWLRQV ����� 

������������������������������ $'9(56( 5($&7,216 ����������������������������� 
0RVW FRPPRQ DGYHUVH UHDFWLRQV �DW OHDVW ��� DQG JUHDWHU WKDQ SODFHER� DUH 
FRQWXVLRQ� JDLW GLVWXUEDQFH� DQG KHDGDFKH ����� 

7R UHSRUW 6863(&7(' $'9(56( 5($&7,216� FRQWDFW 0LWVXELVKL 
7DQDEH 3KDUPD $PHULFD� ,QF� DW �������������� RU )'$ DW ������)'$� 
���� RU ZZZ�IGD�JRY�PHGZDWFK� 

����������������������� 86( ,1 63(&,),& 3238/$7,216 ���������������������� 
�	 3UHJQDQF\� %DVHG RQ DQLPDO GDWD� PD\ FDXVH IHWDO KDUP� ����� 

6HH �� IRU 3$7,(17 &2816(/,1* ,1)250$7,21 DQG )'$� 
DSSURYHG SDWLHQW ODEHOLQJ� 

5HYLVHG� 00�<<<< 

��� *HULDWULF 8VH
 
��� 5HQDO ,PSDLUPHQW
 
��� +HSDWLF ,PSDLUPHQW
 

�� '(6&5,37,21
 
�� &/,1,&$/ 3+$50$&2/2*<
 
���� 0HFKDQLVP RI $FWLRQ
 
���� 3KDUPDFRNLQHWLFV
 

�� 121&/,1,&$/ 72;,&2/2*< 
���� &DUFLQRJHQHVLV� 0XWDJHQHVLV� ,PSDLUPHQW RI )HUWLOLW\ 

�� &/,1,&$/ 678',(6
 
�� +2: 6833/,('�6725$*( $1' +$1'/,1*
 
���� +RZ 6XSSOLHG
 
���� 6WRUDJH DQG +DQGOLQJ
 

�� 3$7,(17 &2816(/,1* ,1)250$7,21 

6HFWLRQV RU VXEVHFWLRQV RPLWWHG IURP WKH IXOO SUHVFULELQJ LQIRUPDWLRQ DUH QRW OLVWHG� 

)8// 35(6&5,%,1* ,1)250$7,21 

� ,1',&$7,216 $1' 86$*( 

5$',&$9$ LV LQGLFDWHG IRU WKH WUHDWPHQW RI DP\RWURSKLF ODWHUDO VFOHURVLV �$/6�� 

� '26$*( $1' $'0,1,675$7,21 

��� 'RVDJH ,QIRUPDWLRQ 

7KH UHFRPPHQGHG GRVDJH RI 5$',&$9$ LV DQ LQWUDYHQRXV LQIXVLRQ RI �� PJ DGPLQLVWHUHG RYHU D ���PLQXWH 
SHULRG DFFRUGLQJ WR WKH IROORZLQJ VFKHGXOH� 

x $Q LQLWLDO WUHDWPHQW F\FOH ZLWK GDLO\ GRVLQJ IRU �� GD\V� IROORZHG E\ D ���GD\ GUXJ�IUHH SHULRG 
x 6XEVHTXHQW WUHDWPHQW F\FOHV ZLWK GDLO\ GRVLQJ IRU �� GD\V RXW RI ���GD\ SHULRGV� IROORZHG E\ ���GD\ 
GUXJ�IUHH SHULRGV� 

�
 



��� 3UHSDUDWLRQ DQG $GPLQLVWUDWLRQ ,QIRUPDWLRQ 

5$',&$9$ LV IRU LQWUDYHQRXV LQIXVLRQ RQO\� 

3UHSDUDWLRQ 

'R QRW XVH LI WKH R[\JHQ LQGLFDWRU KDV WXUQHG EOXH RU SXUSOH EHIRUH RSHQLQJ WKH SDFNDJH 
>VHH +RZ 6XSSOLHG�6WRUDJH DQG +DQGOLQJ ������ �����@� 2QFH WKH RYHUZUDS SDFNDJH LV RSHQHG� XVH ZLWKLQ �� 
KRXUV >VHH 6WRUDJH DQG +DQGOLQJ ������@� 

3DUHQWHUDO GUXJ SURGXFWV VKRXOG EH LQVSHFWHG YLVXDOO\ IRU SDUWLFXODWH PDWWHU DQG GLVFRORUDWLRQ SULRU WR 
DGPLQLVWUDWLRQ� ZKHQHYHU VROXWLRQ DQG FRQWDLQHU SHUPLW� 

$GPLQLVWUDWLRQ 

$GPLQLVWHU D �� PJ GRVH RI 5$',&$9$ LQMHFWLRQ DV DQ LQWUDYHQRXV LQIXVLRQ EDJ RYHU D WRWDO RI �� PLQXWHV 
�LQIXVLRQ UDWH DSSUR[LPDWHO\ � PJ SHU PLQXWH >���� P/ SHU PLQXWH@�� 

3URPSWO\ GLVFRQWLQXH WKH LQIXVLRQ XSRQ WKH ILUVW REVHUYDWLRQ RI DQ\ VLJQV RU V\PSWRPV FRQVLVWHQW ZLWK D 
K\SHUVHQVLWLYLW\ UHDFWLRQ >VHH :DUQLQJV DQG 3UHFDXWLRQV ����� ����@� 

2WKHU PHGLFDWLRQV VKRXOG QRW EH LQMHFWHG LQWR WKH LQIXVLRQ EDJ RU PL[HG ZLWK 5$',&$9$� 

� '26$*( )2506 $1' 675(1*7+6 

5$',&$9$ LV VXSSOLHG IRU LQWUDYHQRXV LQIXVLRQ LQ D VLQJOH�GRVH SRO\SURS\OHQH EDJ FRQWDLQLQJ �� PJ RI 
HGDUDYRQH LQ ��� P/ RI FOHDU� FRORUOHVV DTXHRXV VROXWLRQ� 

� &2175$,1',&$7,216 

5$',&$9$ LV FRQWUDLQGLFDWHG LQ SDWLHQWV ZLWK D KLVWRU\ RI K\SHUVHQVLWLYLW\ WR HGDUDYRQH RU DQ\ RI WKH LQDFWLYH 
LQJUHGLHQWV RI WKLV SURGXFW� +\SHUVHQVLWLYLW\ UHDFWLRQV DQG DQDSK\ODFWLF UHDFWLRQV KDYH RFFXUUHG 
>VHH :DUQLQJV DQG 3UHFDXWLRQV ����� ����@ 

� :$51,1*6 $1' 35(&$87,216 

��� +\SHUVHQVLWLYLW\ 5HDFWLRQV 
+\SHUVHQVLWLYLW\ UHDFWLRQV �UHGQHVV� ZKHDOV� DQG HU\WKHPD PXOWLIRUPH� DQG FDVHV RI DQDSK\OD[LV �XUWLFDULD� 
GHFUHDVHG EORRG SUHVVXUH� DQG G\VSQHD� KDYH EHHQ UHSRUWHG LQ VSRQWDQHRXV SRVWPDUNHWLQJ UHSRUWV ZLWK 
5$',&$9$� 

3DWLHQWV VKRXOG EH PRQLWRUHG FDUHIXOO\ IRU K\SHUVHQVLWLYLW\ UHDFWLRQV� ,I K\SHUVHQVLWLYLW\ UHDFWLRQV RFFXU� 
GLVFRQWLQXH 5$',&$9$� WUHDW SHU VWDQGDUG RI FDUH� DQG PRQLWRU XQWLO WKH FRQGLWLRQ UHVROYHV 
>VHH &RQWUDLQGLFDWLRQV ���@� 

��� 6XOILWH $OOHUJLF 5HDFWLRQV 
5$',&$9$ FRQWDLQV VRGLXP ELVXOILWH� D VXOILWH WKDW PD\ FDXVH DOOHUJLF W\SH UHDFWLRQV� LQFOXGLQJ DQDSK\ODFWLF 
V\PSWRPV DQG OLIH�WKUHDWHQLQJ RU OHVV VHYHUH DVWKPDWLF HSLVRGHV LQ VXVFHSWLEOH SHRSOH� 7KH RYHUDOO SUHYDOHQFH 

�
 



RI VXOILWH VHQVLWLYLW\ LQ WKH JHQHUDO SRSXODWLRQ LV XQNQRZQ� 6XOILWH VHQVLWLYLW\ RFFXUV PRUH IUHTXHQWO\ LQ 
DVWKPDWLF SHRSOH� 

� $'9(56( 5($&7,216 

7KH IROORZLQJ VHULRXV DGYHUVH UHDFWLRQV DUH GHVFULEHG HOVHZKHUH LQ WKH ODEHOLQJ� 

� +\SHUVHQVLWLYLW\ 5HDFWLRQV >VHH :DUQLQJV DQG 3UHFDXWLRQV �����@ 

� 6XOILWH $OOHUJLF 5HDFWLRQV >VHH :DUQLQJV DQG 3UHFDXWLRQV �����@ 

��� &OLQLFDO 7ULDOV ([SHULHQFH 
%HFDXVH FOLQLFDO WULDOV DUH FRQGXFWHG XQGHU ZLGHO\ YDU\LQJ FRQGLWLRQV� DGYHUVH UHDFWLRQ UDWHV REVHUYHG LQ WKH 
FOLQLFDO WULDOV RI D GUXJ FDQQRW EH GLUHFWO\ FRPSDUHG WR UDWHV LQ WKH FOLQLFDO WULDOV RI DQRWKHU GUXJ DQG PD\ QRW 
UHIOHFW WKH UDWHV REVHUYHG LQ SUDFWLFH� 

,Q UDQGRPL]HG� SODFHER�FRQWUROOHG WULDOV� ��� $/6 SDWLHQWV ZHUH DGPLQLVWHUHG 5$',&$9$ �� PJ LQ WUHDWPHQW 
F\FOHV IRU � PRQWKV� 7KH SRSXODWLRQ FRQVLVWHG RI -DSDQHVH SDWLHQWV ZKR KDG D PHGLDQ DJH RI �� \HDUV �UDQJH ��� 
��� DQG ZHUH ��� PDOH� 0RVW ����� RI WKHVH SDWLHQWV ZHUH OLYLQJ LQGHSHQGHQWO\ DW WKH WLPH RI VFUHHQLQJ� 

0RVW &RPPRQ $GYHUVH 5HDFWLRQV 2EVHUYHG 'XULQJ &OLQLFDO 6WXGLHV 

7DEOH � OLVWV WKH DGYHUVH UHDFWLRQV WKDW RFFXUUHG LQ � �� RI SDWLHQWV LQ WKH 5$',&$9$�WUHDWHG JURXS DQG WKDW 
RFFXUUHG DW OHDVW �� PRUH IUHTXHQWO\ WKDQ LQ WKH SODFHER�WUHDWHG JURXS LQ UDQGRPL]HG SODFHER�FRQWUROOHG $/6 
WULDOV� 7KH PRVW FRPPRQ DGYHUVH UHDFWLRQV WKDW RFFXUUHG LQ ���� RI 5$',&$9$�WUHDWHG SDWLHQWV ZHUH 
FRQWXVLRQ� JDLW GLVWXUEDQFH� DQG KHDGDFKH� 

7DEOH �� $GYHUVH 5HDFWLRQV IURP 3RROHG 3ODFHER�&RQWUROOHG 7ULDOVD WKDW 2FFXUUHG LQ tt �� RI 
5$',&$9$�7UHDWHG 3DWLHQWV DQG t �� 0RUH )UHTXHQWO\ WKDQ LQ 3ODFHER 3DWLHQWV 
$GYHUVH 5HDFWLRQ 5$',&$9$ 

�1 ���� 
� 

3ODFHER 
�1 ���� 

� 
&RQWXVLRQ �� � 
*DLW GLVWXUEDQFH �� � 
+HDGDFKH �� � 
'HUPDWLWLV � � 
(F]HPD � � 
5HVSLUDWRU\ IDLOXUH� UHVSLUDWRU\ 
GLVRUGHU� K\SR[LD 

� � 

*O\FRVXULD � � 
7LQHD LQIHFWLRQ � � 
D 3RROHG SODFHER�FRQWUROOHG VWXGLHV LQFOXGH WZR DGGLWLRQDO VWXGLHV ZLWK ��� DGGLWLRQDO SDWLHQWV� DOO XVLQJ WKH VDPH WUHDWPHQW UHJLPHQ 
>VHH &OLQLFDO 6WXGLHV ����@� 

� 



��� 3RVWPDUNHWLQJ ([SHULHQFH 
7KH IROORZLQJ DGYHUVH UHDFWLRQV KDYH EHHQ LGHQWLILHG GXULQJ SRVWDSSURYDO XVH RI 5$',&$9$ RXWVLGH RI WKH 
8QLWHG 6WDWHV� %HFDXVH WKHVH UHDFWLRQV DUH UHSRUWHG YROXQWDULO\ IURP D SRSXODWLRQ RI XQFHUWDLQ VL]H� LW LV QRW 
DOZD\V SRVVLEOH WR UHOLDEO\ HVWLPDWH WKHLU IUHTXHQF\ RU HVWDEOLVK D FDXVDO UHODWLRQVKLS WR GUXJ H[SRVXUH� 

6NLQ DQG VXEFXWDQHRXV WLVVXH GLVRUGHUV� +\SHUVHQVLWLYLW\ UHDFWLRQV DQG DQDSK\OD[LV� 

� 86( ,1 63(&,),& 3238/$7,216 

��� 3UHJQDQF\ 

5LVN 6XPPDU\ 

7KHUH DUH QR DGHTXDWH GDWD RQ WKH GHYHORSPHQWDO ULVN DVVRFLDWHG ZLWK WKH XVH RI 5$',&$9$ LQ SUHJQDQW 
ZRPHQ� ,Q DQLPDO VWXGLHV� DGPLQLVWUDWLRQ RI HGDUDYRQH WR SUHJQDQW UDWV DQG UDEELWV UHVXOWHG LQ DGYHUVH 
GHYHORSPHQWDO HIIHFWV �LQFUHDVHG PRUWDOLW\� GHFUHDVHG JURZWK� GHOD\HG VH[XDO GHYHORSPHQW� DQG DOWHUHG 
EHKDYLRU� DW FOLQLFDOO\ UHOHYDQW GRVHV� 0RVW RI WKHVH HIIHFWV RFFXUUHG DW GRVHV WKDW ZHUH DOVR DVVRFLDWHG ZLWK 
PDWHUQDO WR[LFLW\ �VHH $QLPDO 'DWD�� 

,Q WKH 8�6� JHQHUDO SRSXODWLRQ� WKH HVWLPDWHG EDFNJURXQG ULVN RI PDMRU ELUWK GHIHFWV DQG PLVFDUULDJH LQ 
FOLQLFDOO\ UHFRJQL]HG SUHJQDQFLHV LV ���� DQG ������� UHVSHFWLYHO\� 7KH EDFNJURXQG ULVN IRU PDMRU ELUWK 
GHIHFWV DQG PLVFDUULDJH LQ SDWLHQWV ZLWK $/6 LV XQNQRZQ� 

'DWD 

$QLPDO 'DWD 

,Q UDWV� LQWUDYHQRXV DGPLQLVWUDWLRQ RI HGDUDYRQH ��� �� ��� RU ��� PJ�NJ�GD\� WKURXJKRXW WKH SHULRG RI 
RUJDQRJHQHVLV UHVXOWHG LQ UHGXFHG IHWDO ZHLJKW DW DOO GRVHV� ,Q GDPV DOORZHG WR GHOLYHU QDWXUDOO\� RIIVSULQJ 
ZHLJKW ZDV UHGXFHG DW WKH KLJKHVW GRVH WHVWHG� 0DWHUQDO WR[LFLW\ ZDV DOVR REVHUYHG DW WKH KLJKHVW GRVH WHVWHG� 
7KHUH ZHUH QR DGYHUVH HIIHFWV RQ UHSURGXFWLYH IXQFWLRQ LQ WKH RIIVSULQJ� $ QR�HIIHFW GRVH IRU HPEU\RIHWDO 
GHYHORSPHQWDO WR[LFLW\ ZDV QRW LGHQWLILHG� WKH ORZ GRVH LV OHVV WKDQ WKH UHFRPPHQGHG KXPDQ GRVH RI �� PJ� RQ 
D ERG\ VXUIDFH DUHD �PJ�P�� EDVLV� 

,Q UDEELWV� LQWUDYHQRXV DGPLQLVWUDWLRQ RI HGDUDYRQH ��� �� ��� RU ��� PJ�NJ�GD\� WKURXJKRXW WKH SHULRG RI 
RUJDQRJHQHVLV UHVXOWHG LQ HPEU\RIHWDO GHDWK DW WKH KLJKHVW GRVH WHVWHG� ZKLFK ZDV DVVRFLDWHG ZLWK PDWHUQDO 
WR[LFLW\� 7KH KLJKHU QR�HIIHFW GRVH IRU HPEU\RIHWDO GHYHORSPHQWDO WR[LFLW\ LV DSSUR[LPDWHO\ � WLPHV WKH 
UHFRPPHQGHG KXPDQ GRVH �5+'� RQ D ERG\ VXUIDFH DUHD �PJ�P�� EDVLV� 

7KH HIIHFWV RQ RIIVSULQJ RI HGDUDYRQH ��� �� ��� RU ��� PJ�NJ�GD\�� DGPLQLVWHUHG E\ LQWUDYHQRXV LQMHFWLRQ WR UDWV 
IURP *' �� WKURXJKRXW ODFWDWLRQ� ZHUH DVVHVVHG LQ WZR VWXGLHV� ,Q WKH ILUVW VWXG\� RIIVSULQJ PRUWDOLW\ ZDV 
REVHUYHG DW WKH KLJK GRVH DQG LQFUHDVHG DFWLYLW\ ZDV REVHUYHG DW WKH PLG DQG KLJK GRVHV� ,Q WKH VHFRQG VWXG\� 
WKHUH ZDV DQ LQFUHDVH LQ VWLOOELUWKV� RIIVSULQJ PRUWDOLW\� DQG GHOD\HG SK\VLFDO GHYHORSPHQW �YDJLQDO RSHQLQJ� DW 
WKH KLJKHVW GRVH WHVWHG� 5HSURGXFWLRQ IXQFWLRQ LQ RIIVSULQJ ZDV QRW DIIHFWHG LQ HLWKHU VWXG\� 0DWHUQDO WR[LFLW\ 
ZDV HYLGHQW LQ ERWK VWXGLHV DW DOO EXW WKH ORZHVW GRVH WHVWHG� 7KH QR�HIIHFW GRVH IRU GHYHORSPHQWDO WR[LFLW\ �� 
PJ�NJ�GD\� LV OHVV WKDQ WKH 5+' RQ D PJ�P� EDVLV� 

�
 



��� /DFWDWLRQ 

5LVN 6XPPDU\ 

7KHUH DUH QR GDWD RQ WKH SUHVHQFH RI HGDUDYRQH LQ KXPDQ PLON� WKH HIIHFWV RQ WKH EUHDVWIHG LQIDQW� RU WKH HIIHFWV 
RI WKH GUXJ RQ PLON SURGXFWLRQ� (GDUDYRQH DQG LWV PHWDEROLWHV DUH H[FUHWHG LQ WKH PLON RI ODFWDWLQJ UDWV� 7KH 
GHYHORSPHQWDO DQG KHDOWK EHQHILWV RI EUHDVWIHHGLQJ VKRXOG EH FRQVLGHUHG DORQJ ZLWK WKH PRWKHU¶V FOLQLFDO QHHG 
IRU 5$',&$9$ DQG DQ\ SRWHQWLDO DGYHUVH HIIHFWV RQ WKH EUHDVWIHG LQIDQW IURP 5$',&$9$ RU IURP WKH 
XQGHUO\LQJ PDWHUQDO FRQGLWLRQ� 

��� 3HGLDWULF 8VH 
6DIHW\ DQG HIIHFWLYHQHVV RI 5$',&$9$ LQ SHGLDWULF SDWLHQWV KDYH QRW EHHQ HVWDEOLVKHG� 

��� *HULDWULF 8VH 
2I WKH ��� SDWLHQWV ZLWK $/6 ZKR UHFHLYHG 5$',&$9$ LQ � SODFHER�FRQWUROOHG FOLQLFDO WULDOV� D WRWDO RI �� 
SDWLHQWV ZHUH �� \HDUV RI DJH DQG ROGHU� LQFOXGLQJ � SDWLHQWV �� \HDUV RI DJH DQG ROGHU� 1R RYHUDOO GLIIHUHQFHV LQ 
VDIHW\ RU HIIHFWLYHQHVV ZHUH REVHUYHG EHWZHHQ WKHVH SDWLHQWV DQG \RXQJHU SDWLHQWV� EXW JUHDWHU VHQVLWLYLW\ RI 
VRPH ROGHU LQGLYLGXDOV FDQQRW EH UXOHG RXW� 

��� 5HQDO ,PSDLUPHQW 
7KH HIIHFW RI UHQDO LPSDLUPHQW RQ WKH SKDUPDFRNLQHWLFV RI 5$',&$9$ KDV QRW EHHQ VWXGLHG� +RZHYHU� UHQDO 
LPSDLUPHQW LV QRW H[SHFWHG WR VLJQLILFDQWO\ DIIHFW WKH H[SRVXUH WR HGDUDYRQH� 1R GRVH DGMXVWPHQW LV QHHGHG LQ 
WKHVH SDWLHQWV� 

��� +HSDWLF ,PSDLUPHQW 
7KH HIIHFW RI KHSDWLF LPSDLUPHQW RQ WKH SKDUPDFRNLQHWLFV RI 5$',&$9$ KDV QRW EHHQ VWXGLHG� 1R GRVH 
DGMXVWPHQW LV QHHGHG IRU SDWLHQWV ZLWK PLOG RU PRGHUDWH KHSDWLF LPSDLUPHQW� 1R VSHFLILF GRVLQJ 
UHFRPPHQGDWLRQ FDQ EH SURYLGHG IRU SDWLHQWV ZLWK VHYHUH KHSDWLF LPSDLUPHQW� 

�� '(6&5,37,21 

7KH DFWLYH LQJUHGLHQW LQ 5$',&$9$ LV HGDUDYRQH� ZKLFK LV D PHPEHU RI WKH VXEVWLWXWHG ��S\UD]ROLQ���RQH 
FODVV� 7KH FKHPLFDO QDPH RI HGDUDYRQH LV >��PHWK\O���SKHQ\O���S\UD]ROLQ���RQH@� 7KH PROHFXODU IRUPXOD LV 
&��+��1�2 DQG WKH PROHFXODU ZHLJKW LV ������� 

7KH FKHPLFDO VWUXFWXUH LV� 

(GDUDYRQH LV D ZKLWH FU\VWDOOLQH SRZGHU ZLWK D PHOWLQJ SRLQW RI ������&� ,W LV IUHHO\ VROXEOH LQ DFHWLF DFLG� 
PHWKDQRO� RU HWKDQRO DQG VOLJKWO\ VROXEOH LQ ZDWHU RU GLHWK\O HWKHU� 

�
 



 

5$',&$9$ LQMHFWLRQ LV D FOHDU� FRORUOHVV OLTXLG SURYLGHG DV D VWHULOH VROXWLRQ�
 

5$',&$9$ LQMHFWLRQ LV VXSSOLHG IRU LQWUDYHQRXV LQIXVLRQ LQ D SRO\SURS\OHQH EDJ FRQWDLQLQJ �� PJ HGDUDYRQH 
LQ ��� P/ LVRWRQLF� VWHULOH� DTXHRXV VROXWLRQ� ZKLFK LV IXUWKHU RYHUZUDSSHG ZLWK SRO\YLQ\O DOFRKRO �39$� 
VHFRQGDU\ SDFNDJLQJ� 7KH RYHUZUDSSHG SDFNDJH DOVR FRQWDLQV DQ R[\JHQ DEVRUEHU DQG R[\JHQ LQGLFDWRU WR 
PLQLPL]H R[LGDWLRQ� (DFK EDJ FRQWDLQV WKH IROORZLQJ LQDFWLYH LQJUHGLHQWV� /�F\VWHLQH K\GURFKORULGH K\GUDWH ��� 
PJ�� VRGLXP ELVXOILWH ��� PJ�� 6RGLXP FKORULGH LV DGGHG IRU LVRWRQLFLW\ DQG SKRVSKRULF DFLG DQG VRGLXP 
K\GUR[LGH DUH DGGHG WR DGMXVW WR S+ �� 

�� &/,1,&$/ 3+$50$&2/2*< 

���� 0HFKDQLVP RI $FWLRQ 

7KH PHFKDQLVP E\ ZKLFK 5$',&$9$ H[HUWV LWV WKHUDSHXWLF HIIHFW LQ SDWLHQWV ZLWK $/6 LV XQNQRZQ� 

���� 3KDUPDFRNLQHWLFV 
5$',&$9$ LV DGPLQLVWHUHG E\ ,9 LQIXVLRQ� 7KH PD[LPXP SODVPD FRQFHQWUDWLRQ �&PD[� RI HGDUDYRQH ZDV 
UHDFKHG E\ WKH HQG RI LQIXVLRQ� 7KHUH ZDV D WUHQG RI PRUH WKDQ GRVH�SURSRUWLRQDO LQFUHDVH LQ DUHD XQGHU WKH 
FRQFHQWUDWLRQ�WLPH FXUYH �$8&� DQG &PD[ RI HGDUDYRQH� :LWK PXOWLSOH�GRVH DGPLQLVWUDWLRQ� HGDUDYRQH GRHV 
QRW DFFXPXODWH LQ SODVPD� 

'LVWULEXWLRQ 

(GDUDYRQH LV ERXQG WR KXPDQ VHUXP SURWHLQV ������ PDLQO\ WR DOEXPLQ� ZLWK QR FRQFHQWUDWLRQ GHSHQGHQFH LQ 
WKH UDQJH RI ��� WR �� PLFURPRO�/� 

(OLPLQDWLRQ 

7KH PHDQ WHUPLQDO HOLPLQDWLRQ KDOI�OLIH RI HGDUDYRQH LV ��� WR � KRXUV� 7KH KDOI�OLYHV RI LWV PHWDEROLWHV DUH � WR 
��� KRXUV� 

0HWDEROLVP 

(GDUDYRQH LV PHWDEROL]HG WR D VXOIDWH FRQMXJDWH DQG D JOXFXURQLGH FRQMXJDWH� ZKLFK DUH QRW SKDUPDFRORJLFDOO\ 
DFWLYH� 7KH JOXFXURQLGH FRQMXJDWLRQ RI HGDUDYRQH LQYROYHV PXOWLSOH XULGLQH GLSKRVSKDWH 
JOXFXURQRV\OWUDQVIHUDVH �8*7� LVRIRUPV �8*7�$�� 8*7�$�� 8*7�%�� DQG 8*7�%��� LQ WKH OLYHU DQG 
NLGQH\� ,Q KXPDQ SODVPD� HGDUDYRQH LV PDLQO\ GHWHFWHG DV WKH VXOIDWH FRQMXJDWH� ZKLFK LV SUHVXPHG WR EH 
IRUPHG E\ VXOIRWUDQVIHUDVHV� 

([FUHWLRQ 
,Q -DSDQHVH DQG &DXFDVLDQ KHDOWK\ YROXQWHHU VWXGLHV� HGDUDYRQH ZDV H[FUHWHG PDLQO\ LQ WKH XULQH DV LWV 
JOXFXURQLGH FRQMXJDWH IRUP ������� RI WKH GRVH�� $SSUR[LPDWHO\ ����� RI WKH GRVH ZDV UHFRYHUHG LQ WKH XULQH 
DV VXOIDWH FRQMXJDWH� DQG RQO\ �� RI WKH GRVH RU OHVV ZDV UHFRYHUHG LQ WKH XULQH DV XQFKDQJHG IRUP� ,Q YLWUR 
VWXGLHV VXJJHVW WKDW VXOIDWH FRQMXJDWH RI HGDUDYRQH LV K\GURO\]HG EDFN WR HGDUDYRQH� ZKLFK LV WKHQ FRQYHUWHG WR 
WKH JOXFXURQLGH FRQMXJDWH LQ WKH KXPDQ NLGQH\ EHIRUH H[FUHWLRQ LQWR WKH XULQH� 

6SHFLILF 3RSXODWLRQV 

*HULDWULF 3DWLHQWV 

�
 



1R DJH HIIHFW RQ HGDUDYRQH SKDUPDFRNLQHWLFV KDV EHHQ IRXQG >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV �����@�
 

3DWLHQWV ZLWK 5HQDO DQG +HSDWLF ,PSDLUPHQW 

1R SKDUPDFRNLQHWLF GDWD DUH DYDLODEOH LQ SDWLHQWV ZLWK UHQDO LPSDLUPHQW RU KHSDWLF LPSDLUPHQW >VHH 8VH LQ 
6SHFLILF 3RSXODWLRQV ����� ����@� 

0DOH DQG )HPDOH 3DWLHQWV 

1R JHQGHU HIIHFW RQ HGDUDYRQH SKDUPDFRNLQHWLFV KDV EHHQ IRXQG� 

5DFLDO RU (WKQLF *URXSV 

7KHUH ZHUH QR VLJQLILFDQW UDFLDO GLIIHUHQFHV LQ &PD[ DQG $8& RI HGDUDYRQH EHWZHHQ -DSDQHVH DQG &DXFDVLDQ 
VXEMHFWV� 

'UXJ ,QWHUDFWLRQ 6WXGLHV 

7KH SKDUPDFRNLQHWLFV RI HGDUDYRQH LV QRW H[SHFWHG WR EH VLJQLILFDQWO\ DIIHFWHG E\ LQKLELWRUV RI &<3 HQ]\PHV� 
8*7V� RU PDMRU WUDQVSRUWHUV� 

,Q YLWUR VWXGLHV GHPRQVWUDWHG WKDW� DW FOLQLFDO GRVH� HGDUDYRQH DQG LWV PHWDEROLWHV DUH QRW H[SHFWHG WR 
VLJQLILFDQWO\ LQKLELW F\WRFKURPH 3��� HQ]\PHV �&<3�$�� &<3�%�� &<3�&�� &<3�&�� &<3�&��� &<3�'�� 
&<3�$��� 8*7�$�� 8*7�%�� RU WUDQVSRUWHUV �3�JS� %&53� 2$73�%�� 2$73�%�� 2$7�� 2$7�� DQG 
2&7�� LQ KXPDQV� (GDUDYRQH DQG LWV PHWDEROLWHV DUH QRW H[SHFWHG WR LQGXFH &<3�$�� &<3�%�� RU &<3�$� DW 
WKH FOLQLFDO GRVH OHYHO RI 5$',&$9$� 

�� 121&/,1,&$/ 72;,&2/2*< 

���� &DUFLQRJHQHVLV� 0XWDJHQHVLV� ,PSDLUPHQW RI )HUWLOLW\ 

&DUFLQRJHQHVLV 

7KH FDUFLQRJHQLF SRWHQWLDO RI HGDUDYRQH KDV QRW EHHQ DGHTXDWHO\ DVVHVVHG� 

0XWDJHQHVLV 

(GDUDYRQH ZDV QHJDWLYH LQ LQ YLWUR �EDFWHULDO UHYHUVH PXWDWLRQ DQG &KLQHVH KDPVWHU OXQJ FKURPRVRPDO 
DEHUUDWLRQ� DQG LQ YLYR �PRXVH PLFURQXFOHXV� DVVD\V� 

,PSDLUPHQW RI )HUWLOLW\ 

,QWUDYHQRXV DGPLQLVWUDWLRQ RI HGDUDYRQH ��� �� ��� RU ��� PJ�NJ� SULRU WR DQG WKURXJKRXW PDWLQJ LQ PDOHV DQG 
IHPDOHV DQG FRQWLQXLQJ LQ IHPDOHV WR JHVWDWLRQ GD\ � KDG QR HIIHFW RQ IHUWLOLW\� KRZHYHU� GLVUXSWLRQ RI WKH HVWUXV 
F\FOH DQG PDWLQJ EHKDYLRU ZDV REVHUYHG DW WKH KLJKHVW GRVH WHVWHG� 1R HIIHFWV RQ UHSURGXFWLYH IXQFWLRQ ZHUH 
REVHUYHG DW WKH ORZHU GRVHV� ZKLFK DUH XS WR � WLPHV WKH 5+' RI �� PJ� RQ D ERG\ VXUIDFH DUHD �PJ�P�� EDVLV� 

�� &/,1,&$/ 678',(6 

7KH HIILFDF\ RI 5$',&$9$ IRU WKH WUHDWPHQW RI $/6 ZDV HVWDEOLVKHG LQ D ��PRQWK� UDQGRPL]HG� SODFHER� 
FRQWUROOHG� GRXEOH�EOLQG VWXG\ FRQGXFWHG LQ -DSDQHVH SDWLHQWV ZLWK $/6 ZKR ZHUH OLYLQJ LQGHSHQGHQWO\ DQG PHW 
WKH IROORZLQJ FULWHULD DW VFUHHQLQJ� 

�
 



�� 

�� 

)XQFWLRQDOLW\ UHWDLQHG PRVW DFWLYLWLHV RI GDLO\ OLYLQJ �GHILQHG DV VFRUHV RI � SRLQWV RU EHWWHU RQ HDFK 
LQGLYLGXDO LWHP RI WKH $/6 )XQFWLRQDO 5DWLQJ 6FDOH ± 5HYLVHG >$/6)56�5� GHVFULEHG EHORZ@� 
1RUPDO UHVSLUDWRU\ IXQFWLRQ �GHILQHG DV SHUFHQW�SUHGLFWHG IRUFHG YLWDO FDSDFLW\ YDOXHV RI >�)9&@ � 
���� 

�� 
�� 

'HILQLWH RU 3UREDEOH $/6 EDVHG RQ (O (VFRULDO UHYLVHG FULWHULD 
'LVHDVH GXUDWLRQ RI � \HDUV RU OHVV 

7KH VWXG\ HQUROOHG �� SDWLHQWV LQ WKH 5$',&$9$ DUP DQG �� LQ WKH SODFHER DUP� %DVHOLQH FKDUDFWHULVWLFV ZHUH 
VLPLODU EHWZHHQ WKHVH JURXSV� ZLWK RYHU ��� RI SDWLHQWV LQ HDFK JURXS EHLQJ WUHDWHG ZLWK ULOX]ROH� 

5$',&$9$ ZDV DGPLQLVWHUHG DV DQ LQWUDYHQRXV LQIXVLRQ RI �� PJ JLYHQ RYHU D �� PLQXWH SHULRG DFFRUGLQJ WR 
WKH IROORZLQJ VFKHGXOH� 
x $Q LQLWLDO WUHDWPHQW F\FOH ZLWK GDLO\ GRVLQJ IRU �� GD\V� IROORZHG E\ D ���GD\ GUXJ�IUHH SHULRG �&\FOH �� 
x 6XEVHTXHQW WUHDWPHQW F\FOHV ZLWK GDLO\ GRVLQJ IRU �� GD\V RXW RI ���GD\ SHULRGV� IROORZHG E\ ���GD\ 
GUXJ�IUHH SHULRGV �&\FOHV ����� 

7KH SULPDU\ HIILFDF\ HQGSRLQW ZDV D FRPSDULVRQ RI WKH FKDQJH EHWZHHQ WUHDWPHQW DUPV LQ WKH $/6)56�5 WRWDO 
VFRUHV IURP EDVHOLQH WR :HHN ��� 7KH $/6)56�5 VFDOH FRQVLVWV RI �� TXHVWLRQV WKDW HYDOXDWH WKH ILQH PRWRU� 
JURVV PRWRU� EXOEDU� DQG UHVSLUDWRU\ IXQFWLRQ RI SDWLHQWV ZLWK $/6 �VSHHFK� VDOLYDWLRQ� VZDOORZLQJ� KDQGZULWLQJ� 
FXWWLQJ IRRG� GUHVVLQJ�K\JLHQH� WXUQLQJ LQ EHG� ZDONLQJ� FOLPELQJ VWDLUV� G\VSQHD� RUWKRSQHD� DQG UHVSLUDWRU\ 
LQVXIILFLHQF\�� (DFK LWHP LV VFRUHG IURP ���� ZLWK KLJKHU VFRUHV UHSUHVHQWLQJ JUHDWHU IXQFWLRQDO DELOLW\� 7KH 
GHFOLQH LQ $/6)56�5 VFRUHV IURP EDVHOLQH ZDV VLJQLILFDQWO\ OHVV LQ WKH 5$',&$9$�WUHDWHG SDWLHQWV DV 
FRPSDUHG WR SODFHER �VHH 7DEOH ��� 7KH GLVWULEXWLRQ RI FKDQJH LQ $/6)56�5 VFRUHV IURP EDVHOLQH WR :HHN �� 
E\ SHUFHQW RI SDWLHQWV LV VKRZQ LQ )LJXUH �� 

7DEOH �� $QDO\VLV RI &KDQJH IURP %DVHOLQH WR :HHN �� LQ $/6)56�5 6FRUHV 

7UHDWPHQW &KDQJH IURP %DVHOLQH 
/6 0HDQ � 6( ���� 

&,� 

7UHDWPHQW 'LIIHUHQFH 
�5$',&$9$ ± SODFHER 

>��� &,@� 

S� 
YDOXH 

5$',&$9$ ��PJ í��������� 
���� ������ ����� ������ 

3ODFHER í��������� 

�
 



)LJXUH �� 'LVWULEXWLRQ RI &KDQJH IURP %DVHOLQH WR :HHN �� LQ $/6)56�5 6FRUHV
 

�� +2: 6833/,('�6725$*( $1' +$1'/,1* 

���� +RZ 6XSSOLHG 

5$',&$9$ LQMHFWLRQ LV VXSSOLHG DV D �� PJ���� P/ ���� PJ�P/� FOHDU� FRORUOHVV� VWHULOH VROXWLRQ IRU 
LQWUDYHQRXV LQIXVLRQ LQ D VLQJOH�GRVH SRO\SURS\OHQH EDJ� RYHUZUDSSHG ZLWK SRO\YLQ\O DOFRKRO �39$� VHFRQGDU\ 
SDFNDJLQJ FRQWDLQLQJ DQ R[\JHQ DEVRUEHU DQG R[\JHQ LQGLFDWRU� ZKLFK VKRXOG EH SLQN WR UHIOHFW DSSURSULDWH 
R[\JHQ OHYHOV >VHH 'RVDJH DQG $GPLQLVWUDWLRQ ����� DQG +RZ 6XSSOLHG�6WRUDJH DQG +DQGOLQJ ������@� 7KHVH 
DUH VXSSOLHG LQ FDUWRQV DV OLVWHG EHORZ� 

1'& ������������ �� PJ���� P/ ���� PJ�P/� VLQJOH�GRVH EDJ 
1'& ������������ � EDJ SHU FDUWRQ 

���� 6WRUDJH DQG +DQGOLQJ 

6WRUH DW XS WR ���& ����)�� ([FXUVLRQV SHUPLWWHG IURP ���& WR ���& ����) WR ���)� >VHH 863 &RQWUROOHG 5RRP 
7HPSHUDWXUH@� 3URWHFW IURP OLJKW� 6WRUH LQ RYHUZUDSSHG SDFNDJH WR SURWHFW IURP R[\JHQ GHJUDGDWLRQ XQWLO WLPH 
RI XVH� 7KH R[\JHQ LQGLFDWRU ZLOO WXUQ EOXH RU SXUSOH LI WKH R[\JHQ KDV H[FHHGHG DFFHSWDEOH OHYHOV� 2QFH WKH 
RYHUZUDS SDFNDJH LV RSHQHG� XVH ZLWKLQ �� KRXUV� 

�
 



�� 3$7,(17 &2816(/,1* ,1)250$7,21 

$GYLVH WKH SDWLHQWV WR UHDG WKH )'$�DSSURYHG SDWLHQW ODEHOLQJ �3DWLHQW ,QIRUPDWLRQ�� 

+\SHUVHQVLWLYLW\ 5HDFWLRQV 

$GYLVH SDWLHQWV WR VHHN LPPHGLDWH PHGLFDO FDUH LI WKH\ H[SHULHQFH VLJQV RU V\PSWRPV RI D K\SHUVHQVLWLYLW\ 
UHDFWLRQ >VHH :DUQLQJV DQG 3UHFDXWLRQV �����@� 

6XOILWH $OOHUJLF 5HDFWLRQV 

$GYLVH SDWLHQWV DERXW SRWHQWLDO IRU VXOILWH VHQVLWLYLW\� ,QIRUP SDWLHQWV WKDW 5$',&$9$ FRQWDLQV VRGLXP 
ELVXOILWH� ZKLFK PD\ FDXVH DOOHUJLF W\SH UHDFWLRQV LQFOXGLQJ DQDSK\ODFWLF V\PSWRPV DQG OLIH�WKUHDWHQLQJ RU OHVV 
VHYHUH DVWKPDWLF HSLVRGHV� DQG WR VHHN LPPHGLDWH PHGLFDO FDUH LI WKH\ H[SHULHQFH WKHVH VLJQV RU V\PSWRPV 
>VHH :DUQLQJV DQG 3UHFDXWLRQV �����@� 

3UHJQDQF\ DQG %UHDVWIHHGLQJ 

$GYLVH SDWLHQWV WR QRWLI\ WKHLU KHDOWKFDUH SURYLGHU LI WKH\ EHFRPH SUHJQDQW RU LQWHQG WR EHFRPH SUHJQDQW GXULQJ 
5$',&$9$ WKHUDS\ >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV �����@� 

$GYLVH SDWLHQWV WR QRWLI\ WKHLU KHDOWKFDUH SURYLGHU LI WKH\ LQWHQG WR EUHDVWIHHG RU DUH EUHDVWIHHGLQJ DQ LQIDQW 
>VHH 8VH LQ 6SHFLILF 3RSXODWLRQV �����@� 

0DUNHWHG DQG GLVWULEXWHG E\� 
0LWVXELVKL 7DQDEH 3KDUPD $PHULFD� ,QF�� D 86 VXEVLGLDU\ RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ 
��� :DVKLQJWRQ %OYG�� 6XLWH ���� 
-HUVH\ &LW\� 1- ����� 

5$',&$9$ LV D UHJLVWHUHG WUDGHPDUN RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ
 
� 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ ><<<<@
 
;;;;;; >00�<<<<@ ,VV� 00�<<
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3$7,(17 ,1)250$7,21 
5$',&$9$ �UD GL Ni YDK� 
�HGDUDYRQH LQMHFWLRQ� 
IRU LQWUDYHQRXV LQIXVLRQ 

:KDW LV 5$',&$9$" 
5$',&$9$ LV D SUHVFULSWLRQ PHGLFLQH XVHG WR WUHDW SHRSOH ZLWK $P\RWURSKLF /DWHUDO 6FOHURVLV �$/6�� 
,W LV QRW NQRZQ LI 5$',&$9$ LV VDIH DQG HIIHFWLYH LQ FKLOGUHQ� 
'R QRW UHFHLYH 5$',&$9$ LI \RX DUH DOOHUJLF WR HGDUDYRQH RU DQ\ RI WKH LQJUHGLHQWV LQ 5$',&$9$� 6HH WKH HQG RI WKLV OHDIOHW 
IRU D FRPSOHWH OLVW RI LQJUHGLHQWV LQ 5$',&$9$� 
%HIRUH \RX UHFHLYH 5$',&$9$� WHOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO RI \RXU PHGLFDO FRQGLWLRQV� LQFOXGLQJ LI \RX� 
x KDYH DVWKPD� 
x DUH DOOHUJLF WR RWKHU PHGLFLQHV� 
x DUH SUHJQDQW RU SODQ WR EHFRPH SUHJQDQW� ,W LV QRW NQRZQ LI 5$',&$9$ ZLOO KDUP \RXU XQERUQ EDE\� 
x DUH EUHDVWIHHGLQJ RU SODQ WR EUHDVWIHHG� ,W LV QRW NQRZQ LI 5$',&$9$ SDVVHV LQWR \RXU EUHDVWPLON� <RX DQG \RXU KHDOWKFDUH 
SURYLGHU VKRXOG GHFLGH LI \RX ZLOO UHFHLYH 5$',&$9$ RU EUHDVWIHHG� 

7HOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO WKH PHGLFLQHV \RX WDNH� LQFOXGLQJ SUHVFULSWLRQ DQG RYHU�WKH�FRXQWHU PHGLFLQHV� YLWDPLQV� 
DQG KHUEDO VXSSOHPHQWV� 
+RZ ZLOO , UHFHLYH 5$',&$9$" 
x <RX ZLOO EH SUHVFULEHG 5$',&$9$ E\ D KHDOWKFDUH SURYLGHU� 5$',&$9$ ZLOO EH JLYHQ E\ LQWUDYHQRXV �,9� LQIXVLRQ LQWR \RXU 
YHLQ� 

x ,W WDNHV DERXW � KRXU WR UHFHLYH WKH IXOO GRVH RI 5$',&$9$� 
x <RXU KHDOWKFDUH SURYLGHU ZLOO WHOO \RX KRZ RIWHQ \RX ZLOO UHFHLYH 5$',&$9$� 
x <RXU KHDOWKFDUH SURYLGHU ZLOO PRQLWRU \RX FORVHO\ GXULQJ \RXU WUHDWPHQW ZLWK 5$',&$9$� 
:KDW DUH WKH SRVVLEOH VLGH HIIHFWV RI 5$',&$9$" 
5$',&$9$ PD\ FDXVH VHULRXV VLGH HIIHFWV LQFOXGLQJ� 
�� +\SHUVHQVLWLYLW\ �DOOHUJLF� UHDFWLRQV� +\SHUVHQVLWLYLW\ UHDFWLRQV KDYH KDSSHQHG LQ SHRSOH UHFHLYLQJ 5$',&$9$ DQG FDQ 
KDSSHQ DIWHU \RXU LQIXVLRQ LV ILQLVKHG� 7HOO \RXU KHDOWKFDUH SURYLGHU ULJKW DZD\ RU JR WR WKH QHDUHVW HPHUJHQF\ URRP LI \RX KDYH 
DQ\ RI WKH IROORZLQJ V\PSWRPV� 

x KLYHV  x VZHOOLQJ RI WKH OLSV� WRQJXH� IDFH x IDLQWLQJ 
x EUHDWKLQJ SUREOHPV x GL]]LQHVV 
x LWFKLQJ  x ZKHH]LQJ 

�� 6XOILWH DOOHUJLF UHDFWLRQV� 5$',&$9$ FRQWDLQV VRGLXP ELVXOILWH� D VXOILWH WKDW PD\ FDXVH D W\SH RI DOOHUJLF UHDFWLRQ WKDW FDQ EH 
VHULRXV DQG OLIH�WKUHDWHQLQJ� 6RGLXP ELVXOILWH FDQ DOVR FDXVH OHVV VHYHUH DOOHUJLF UHDFWLRQV� IRU H[DPSOH� DVWKPD HSLVRGHV� LQ 
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Office of Lifecycle Drug Products
 
Division of Post-Marketing Activities II
 

Review of Chemistry, Manufacturing, and Controls
 

1.	 NDA Supplement Number: NDA 209176 / S-007 

2.	 Submission(s) Being Reviewed: 

Submission Submission CDER Assigned PDUFA Response / Type (Supp. Doc. No.) Date Stamp Date Date Goal Date Review Date 
Supplement (244) PAS 07/19/2018 07/19/2018 08/08/2018 11/19/2018 11/06/2018 

Information Request Date Applicant Response Received Date 

Amendment (268) Labeling 09/28/2018 10/02/2018 

Amendment (279) Labeling 10/22/2018 10/26/2018 

Amendment (285) Labeling 10/22/2018 10/31/2018 

(b) (4) 
3.	 Provides For from the Cover Letter: the addition of 

(b) (4) for the drug product Radicava® (edaravone) Injection containing 60 mg 
of edaravone per 100 mL. 

4.	 Review #: 1  

5.	 Clinical Review Division: CDER/ODEI/DNP 

6.	 Name and Address of Applicant: 
Mitsubishi Tanabe Pharma Corporation 
3-2-10 Doshomachi 
Chuo-ku, Osaka 
Japan 541-0045 

7.	 Drug Product: 

Drug Name Dosage Form Strength Route of 
Administration 

Rx or 
OTC 

Special 
Product 

Radicava® (edaravone) injection Injection 30 mg/100 mL IV Rx No 

8. Chemical Name and Structure of Drug Substance: 

USAN: Edaravone 
CAS Number: 89-25-8 
Chemical name: 3-Methyl-1-phenyl-2-pyrazolin-5-one 
Molecular formula: C10H10N2O 
MW: 174.20 

9. Indication: treatment of amyotrophic lateral sclerosis (ALS). 



 

 
 

    
     

        
 

       
    

    
    

       
    

      
   

   
      

   

    
           

       
         

       

NDA 209176/S-007 Review 1 Page 2 of 20 
Radicava® 

10. Supporting/Relating Documents: See pages 4-20. 

11. Consults: 

Consults Recommendation Date Reviewer 
OPF/Facility Approve 09/12/2018 Cassandra Abellard 
DMEPA 10/17/2018 Ebony Whaley, PharmD, BCPPS 
DMEPA Adequate* 11/06/2018 Ebony Whaley, PharmD, BCPPS 

*DMEPA was consulted twice regarding the proposed changes to the drug product label.
 
DMEPA’s first review found the proposed drug product’s carton and container labeling to be inadequate. In 

response to an IR, the sponsor made most of the recommended changes. DMEPA’s subsequent review found
 
the sponsor’s revised carton and container labeling to be adequate.
 

12. Executive Summary: 
In this Prior Approval Supplemental submission, the sponsor proposes the addition of a new 

(b) (4) namely 60 mg of edaravone per 100 mL 
(60 mg/100 mL), for the drug product Radicava® (edaravone) Injection. The currently 
approved formulation is 30 mg of edaravone per 100 mL (30 mg/100 mL). Importantly, the 
daily recommended dose of edaravone remains unchanged at 60 mg and the proposed 

(b) (4) 
injection time remains unchanged at 60 minutes. 

(b) (4) 

Two information requests (IRs) were sent to the sponsor regarding the proposed labeling for 
(b) (4) the Radicava IV bag: 

x	 On 09/28/2018, requesting further information regarding the sponsor’s “summative 
interview” results included in a document entitled “Pro-Active Risk Assessment of 
Proposed Radicava® Bag Change – Human Factors and Potential Errors” (dated 
06/22/2018).  

x	 On 10/22/2018, requesting revisions to the draft carton and container labeling to address, 
most importantly, the possibility that patients and caregivers will not be able to easily 
discern that the new 60 mg/100 mL Radicava formulation is in fact a new strength. 

The applicant’s responses to the two IRs, which communicated their agreement to make 
almost all the recommended corrections and changes to the prescribing information (PI), was 
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Radicava® 

found to be adequate for a CMC point of view and from DMEPA’s perspective in a 
memorandum entitled “Review of Revised Label and Labeling” (dated 11/06/2018). 

(b) (4) 

13. Conclusions & Recommendations: 
This supplement is recommended for approval from the CMC perspective. 

14. Comments/Deficiencies to be Conveyed to Applicant: None 

15. Primary Reviewer: 
Richard T. Matsuoka, CMC reviewer, Branch 2, Division of Post-Marketing Activities I, 
Office of Lifecycle Drug Products, Office of Pharmaceutical Quality (OPQ) 

16. Secondary Reviewer: 
David B. Lewis, Branch Chief, Branch 2, Division of Post-Marketing Activities I, Office of 
Lifecycle Drug Products, OPQ 

17 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page 



Richard 
Matsuoka 

David 
Lewis 

Digitally signed by Richard Matsuoka 
Date: 11/06/2018 01:39:45PM 
GUID: 58405a2d00b8e6d18c2b669521269752 

Digitally signed by David Lewis 
Date: 11/06/2018 01:47:46PM 
GUID: 508da72000029f287fa31e664741b577 
Comments: concur; recommend approval from the standpoint of
CMC 
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REGULATORY BUSINESS PROCESS MANAGER LABELING REVIEW 

Office of Program and Regulatory Operations 

Application: NDA-209176-SUPPL-7 

Name of Drug: RADICAVA® (edaravone) Injection, 30 mg/100 mL 

Applicant: Mitsubishi Tanabe Pharma Corporation 

Contact information: Douglas N. Dobak Head of Regulatory Affairs 

Material Reviewed: 

Material Submitted Date Receipt Date Compared to 
Bag and Carton Labels October 31, 2018 October 31, 

2018 
Supplement 5 submitted on April 20, 
2018 and approved on August 17, 

2018 
Blister film for 60 mg July 19, 2018 July 19, 2018 Original approved on May 5, 2017 and 

Final Printed Labels submitted on May 
12, 2017 

Prescribing Information July 19, 2018 July 19, 2018 Original Approval dated May 5, 2017 
Patient Information July 19, 2018 July 19, 2018 Original Approval dated May 5, 2017 

Background and Summary Description: 

Radicava is currently marketed as a 30 mg/100 mL intravenous infusion bag. To administer the 60 mg 
dose with the 30 mg/100 mL product, two intravenous infusion bags are infused over 30 minutes each 
for a total infusion time of 60 minutes. With this supplement, the sponsor proposes to introduce a 60 

(b) (4) mg/100 mL intravenous infusion bag, . To 
administer the 60 mg dose with the proposed 60 mg/mL product, only one intravenous infusion bag is 

(b) (4) infused over 60 minutes 

(b) (4) 

DMEPA was consulted on August 8, 2018. The revised carton labeling and container label for 
Radicava Injection are acceptable from a medication error perspective dated November 6, 2018 by 

NDA-209176-SUPPL-7 1 



 

 

  
 

 

   
 

Ebony Whaley and Lolita White. This supplement is recommended for approval from CMC perspective 
as of November 6, 2018 by Richard Matsuoka and David Lewis. 

OND-RPM was notified because of the toxicity studies and human factory study. Per the email 
conversation, the human factor data are considered as risk assessment data. The submitted toxicity 
studies are not new to the submission. OND is okay with OPQ managing this supplement. 

PATIENT INFORMATION: 

1. Revised date: 

Last Approved on May 5, 2017: 

Proposed change submitted on July 19, 2018 
(b) (4) 

Comment: 
This is a minor editorial change to update the revised date upon approval of the supplement and it is 
acceptable. 

NDA-209176-SUPPL-7 2 



PRESCRIBING INFORMATION: 

1. 	 Update in the DOSAGE FORMS AND SlRENGTHS and REVISED DATE under 
IDGHLIGHTS OF PRESCRIBING INFORMATION: 

Last Approval letter for Original dated May 5, 2017: 

oay µenous. 1011oweu oy 1<1-ua;• mug-me venous. \4J 


------------------ OOSAGE FOR.VIS A,''<DSTRENGTHS --------------- ---
 Soo 17for PATTENT COUJ\'SF.U NG INF'OR.Vl >\TION a nti FDA-Injection: 30 mg/100 m.L in a sinik-cbsc polypropylene bag Q) 
appnned 1iarien1 labeling. 

------------------- CONTRAINDICA TIO:\S -----------------------	 Revised: 5/2017 
Patients wnh ~history ofh)'1>erc;enc:itiviry 10 echravone or ::my of the intlctiv~ 

iugredients in RADICAVA (!) 

Proposed change submitted on July 19, 2018: 

(b)(4I 

Comments: 
(b)(4)1. Addition ofDOSAGE FORMS AND S1RENG1HS reflects 

(bl <4 for the dmg product Radicava ® (edaravone) Iajection 
containing 60 mg ofedaravone per 100 mL. CbH4l 

(b) (41 . 1bis 

change is acceptable from CMC perspective. 
2 . Update in the revised date is a minor editorial change and it is acceptable. 

2. Change in the Administration Section: 

Last Approval letter for Original dated May 5, 2017: 

Administration 

Administer each 60 mg dose of' RAOTCAVA injection as two consecutive 30 mg intravenous infusion bags over 
a total of 60 minutes (inti.is ion rate approximately l mg per minute [3.33 mL per minute]). 

NDA-209176-SUPPL-7 3 



 

 

 
 

 

Proposed change submitted on July 19, 2018: 
(b) (4) 

Comment: 
This change reflects the proposed change as described in comment 1 and it is acceptable from CMC 
perspective. 

3. Update in strength in the DOSAGE FORMS AND STRENGTHS: 

Last Approval letter for Original dated May 5, 2017: 

Proposed change submitted on July 19, 2018: 
(b) (4) 

Comment: 
This change reflects the proposed change as described in comment 1 and it is acceptable from CMC 
perspective. 

4. Update in the Administration Section: 

Last Approval letter for Original dated May 5, 2017: 

Proposed change submitted on July 19, 2018: 

NDA-209176-SUPPL-7 4 



 

 
 

 

 

 

(b) (4) 

Comment: 
(b) (4) The addition of 60 mg 

and is acceptable from CMC perspective. 

5. Update in the How Supplied section: 

Last Approval letter for Original dated May 5, 2017: 

Proposed change submitted on July 19, 2018: 
(b) (4) 

Comment: 
(b) (4) Addition of 60 mg/100 mL bag, 

(b) (4) . This change is acceptable from CMC perspective. 

NDA-209176-SUPPL-7 5 



6. Update in the registered trademark and date: 

Last Approval letter for Original dated May 5, 2017: 
(b) (4) 

Comment: 
.I Cbf<41 .

Update to1 and updated date up on the approval ofthis supplerrent reflects the 

proposed change. This minor editorial change is acceptable. 

BAG LABEL: 

Supplement-5 submitted on April 20, 2018 and approved on August 17, 2018: 

NDA-209176-SUPPL-7 6 
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Proposed changes submitted on October 31, 2018: 
(b) (4) 

Comments: 
1.	 Proposal to use the Expiration date in MM/YYYY format. The sponsor did not implement 

DMEPA’s recommendation regarding the expiration date format due to the sponsor’s contact 
manufacturer having a limitation on the equipment capability; however, DMEPA finds the 
sponsor’s proposal to use the format MM/YYYY acceptable. 

2.	 Utilizing a different color labeling (green) along with updating and relocating the strength to 60 
mg in order to differentiate them from the current 30 mg/100 mL strength IV bags (blue and 
gray) with the goal of minimizing the risk of the medication error. 

3.	 Update in the NDC number. This change is acceptable per 21 CFR 201.2 & 21 CFR 
207.35(b)(3)(i) and per DMEPA perspective. 

4.	 Update in the Barcode. This change reflects the proposed change and it is acceptable from 21 
CFR 201.25. 

5.	 (b) (4) 

NDA-209176-SUPPL-7 8 
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6. Update in the Dosage Section to add 60 mg and is acceptable. 

CARTON LABEL: 


Supplement-5 submitted on April 20, 2018 and approved on August 17, 2018: 
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Proposed change submitted on October 31, 2018: 
(b) (4) 

Comments: 
1.	 Addition of New Strength under the principal display panel. This change is acceptable from 

DMEPA perspective. 
2.	 Update in the NDC Number per 21 CFR 201.2 & 21 along with changes in the background 

color to yellow for the carton labels, gray background for the drug name Radicava, and green 
font with new strength 60 mg/100 mL. These changes are acceptable from DMEPA 
perspective to differentiate the new strength. 

3.	 Addition of Intravenous Infusion Only Statement and discard the unused portion in the principal 
display panel. This change is acceptable per the approval of the original dated May 5, 2017: 
RADICAVA is supplied for intravenous infusion in a single-dose polypropylene bag 
containing 30 mg of edaravone in 100 mL of clear, colorless aqueous solution. 

NDA-209176-SUPPL-7 10 



 

 
 

 

 

 

 

 

  

 
 

   

 

  

 
 

 

4.	 Relocation of the inactive ingredients (for 60 mg strength) with updated number of bag at the 
bottom of the display panel. This change is acceptable from DMEPA perspective. 

5.	 Change in the expiration date format. This change is acceptable per DMEPA perspective. 
6.	 Relocated the statement “For Intravenous Infusion” along with the statement “Infuse 60 mg/100 

(b) (4) mL bag over a period of 60 minutes” . These changes 
are acceptable per DMEPA perspective. 

7.	 Change the location of Radicava with updated strength and new NDC. This change is 
acceptable per DMEPA perspective. 

8.	 Change the location of table and updated barcode on the side panel which reflect the new 
strength 60mg/100 mL. These changes are acceptable per DMEPA perspective. 

9.	 Change the location of Rx only under the side panel. This change is acceptable per DMEPA 
perspective. 

10. Addition of inactive ingredients to reflect the new strength under the side panel. This change is 
acceptable per DMEPA. 

11. Addition of “Do not swallow” and “Discard unused IV Solution” under the cautions Section”. 
These changes are acceptable as described in comment 3. 

12. Addition of statement under Usage section of the side panel “Once the overwrap package is 
opened, use within 24 hours.” This change was approved under Storage and handling in the 
original letter dated May 5, 2017 and it is acceptable. 

13. Change in the storage temperature for the excursion permitted to 15°C- 30°C (59°F-86°F). 
This change was recommended by DMEPA and it is acceptable. 

14. Updated 60 mg strength at the bottom of the side panel. This change is acceptable per 
DMEPA. 

15. Change in the color and design of the bag icon to reflect the 60 mg strength under the side 
panel. This change is acceptable per DMEPA perspective. 

16. Addition of NDC with 60 mg strength on the top of the carton label with gray background and 
green font. Removal of number of bags and Infuse each bag over a period of 30 minutes 
statement. These changes are acceptable per DMEPA perspective. 

BLISTER FILM: 

Original approved on May 5, 2017 and Final Printed Labels submitted on May 12, 2017: 

NDA-209176-SUPPL-7 11 
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Proposed changes submitted on July 19, 2018: 
(bf(4) 
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Comments: Updated NDC number and Barcode. These changes are acceptable per 21 CFR 201.2 & 
21 CFR 207.35(b)(3)(i) and 21 CFR 201.25 respectively. 

Recommendations 

The changes to content of labeling, and bag, carton and blister film labels are acceptable. The 
supplement is recommended for approval. 

{See appended electronic signature page} 

Avani Patel, PharmD 
Regulatory Business Process Manager 
Office of Programs and Regulatory Operations 
Office of Pharmaceutical Quality 

Date 11/13/2018 

{See appended electronic signature page} 

Teicher Agosto, PharmD 
Regulatory Business Process Manager 
Office of Programs and Regulatory Operations 
Office of Pharmaceutical Quality 

Date 11/13/2018 

NDA-209176-SUPPL-7 14 
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Agosto
 

Digitally signed by Avani Patel 
Date: 11/14/2018 09:23:57PM 
GUID: 55db36d6002352263c254a7135f93f68 

Digitally signed by Teicher Agosto 
Date: 11/13/2018 01:28:29PM 
GUID: 525da15600038cc367b38199be1ab383 
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	NDA 209176/S-007 
	APPROVAL LETTER 
	Mitsubishi Tanabe Phruma Development America, Inc. 
	U.S. Agent for Mitsubishi Tanabe Phruma Corporation Attention: Douglas Dobak Head ofRegulat01y Affairs 525 Washington Blvd, Suite 400 Jersey City, NJ 07310 
	Deru· Mr. Dobak: 
	Please refer to your Supplemental New Dmg Application (sNDA) dated and received July 19, 2018, and your amendments, submitted under section 505(b) of the Federal Food, Dmg, and Cosmetic Act (FDCA) for RADICAVA (edru·avone) Injection, 30 mg/100 mL (edru·avone) injection. 
	This Prior Approval supplemental new dmg application provides for the addition ofa !bl!> !b><lfor the dmg product Radicava (edru·avone) Injection 
	4 
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	--~--~~~~---~~~~~~~........
	containing 60 mg ofedaravone per 100 mL. 
	APPROVAL & LABELING 
	We have completed our review of this supplemental application, as amended. It is approved, effective on the date of this letter, for use as recommended in the enclosed agreed-upon labeling text. 
	CONTENT OF LABELING 
	As soon as possible, but no later than 14 days from the date of this letter, submit the content of labeling [21 CFR 314.50(1)] in structured product labeling (SPL) foimat using the FDA automated drug registration and listing system ( eLIST), as described at Content oflabeling must be identical to the enclosed labeling (text for the prescribing inf01mation, text for the patient package inse1t, and Medication Guide) with the addition ofany labeling changes in pending "Changes Being Effected" (CBE) supplements
	http://www.fda.gov/F orlndustry/DataStandards/StructuredProductLabeling/ default.htm. 

	Info1mation on submitting SPL files using eLIST may be found in the guidance for industly titled SPL Standard for Content ofLabeling Technical Qs and As at CM072392.pdf. 
	http://www.fda.gov/downloads/DmgsGuidanceComplianceRegulato1ylnf01mation/Guidances/U 
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	The SPL will be accessible via publicly available labeling repositories. 
	Also within 14 days, amend all pending supplemental applications that include labeling changes for this NDA, including CBE supplements for which FDA has not yet issued an action letter, with the content of labeling [21 CFR 314.50(l)(1)(i)] in MS Word format, that includes the changes approved in this supplemental application, as well as annual reportable changes, and annotate each change. To facilitate review of your submission, provide a highlighted or marked-up copy that shows all changes, as well as a cl
	CARTON AND IMMEDIATE CONTAINER LABELS 
	CARTON AND IMMEDIATE CONTAINER LABELS 

	Submit final printed carton, bag, and blister film labels that are identical to enclosed bag, and blister film labels, as soon as they are available, but no more than 30 days after they are printed. Please submit these labels electronically according to the guidance for industry 
	Providing Regulatory Submissions in Electronic Format – Human Pharmaceutical Product Applications and Related Submissions Using the eCTD Specifications (May 2015, Revision 3). For administrative purposes, designate this submission “Product Correspondence – Final Printed Carton and Container Labels for approved NDA 209176/S-007.” Approval of this submission by FDA is not required before the labeling is used. 
	We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 314.80 and 314.81). 
	If you have any questions, call Avani Patel, Regulatory Business Process Manager, at (240) 402 - 1845. 
	Sincerely, 
	{See appended electronic signature page} 
	David Lewis, Ph.D. Branch Chief, BII Division of Post-Marketing Activities I Office of Lifecycle Drug Products Office of Pharmaceutical Quality Center for Drug Evaluation and Research 
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	7KH PHFKDQLVP E\ ZKLFK 5$',&$9$ H[HUWV LWV WKHUDSHXWLF HIIHFW LQ SDWLHQWV ZLWK $/6 LV XQNQRZQ. 
	.... 3KDUPDFRNLQHWLFV 
	5$',&$9$ LV DGPLQLVWHUHG E\ ,9 LQIXVLRQ. 7KH PD[LPXP SODVPD FRQFHQWUDWLRQ .&PD[. RI HGDUDYRQH ZDV UHDFKHG E\ WKH HQG RI LQIXVLRQ. 7KHUH ZDV D WUHQG RI PRUH WKDQ GRVH.SURSRUWLRQDO LQFUHDVH LQ DUHD XQGHU WKH FRQFHQWUDWLRQ.WLPH FXUYH .$8&. DQG &PD[ RI HGDUDYRQH. :LWK PXOWLSOH.GRVH DGPLQLVWUDWLRQ. HGDUDYRQH GRHV QRW DFFXPXODWH LQ SODVPD. 
	'LVWULEXWLRQ 
	'LVWULEXWLRQ 

	(GDUDYRQH LV ERXQG WR KXPDQ VHUXP SURWHLQV ...... PDLQO\ WR DOEXPLQ. ZLWK QR FRQFHQWUDWLRQ GHSHQGHQFH LQ WKH UDQJH RI ... WR .. PLFURPRO./. 
	(OLPLQDWLRQ 
	(OLPLQDWLRQ 

	7KH PHDQ WHUPLQDO HOLPLQDWLRQ KDOI.OLIH RI HGDUDYRQH LV ... WR . KRXUV. 7KH KDOI.OLYHV RI LWV PHWDEROLWHV DUH . WR ... KRXUV. 
	0HWDEROLVP 
	(GDUDYRQH LV PHWDEROL]HG WR D VXOIDWH FRQMXJDWH DQG D JOXFXURQLGH FRQMXJDWH. ZKLFK DUH QRW SKDUPDFRORJLFDOO\ DFWLYH. 7KH JOXFXURQLGH FRQMXJDWLRQ RI HGDUDYRQH LQYROYHV PXOWLSOH XULGLQH GLSKRVSKDWH JOXFXURQRV\OWUDQVIHUDVH .8*7. LVRIRUPV .8*7.$.. 8*7.$.. 8*7.%.. DQG 8*7.%... LQ WKH OLYHU DQG NLGQH\. ,Q KXPDQ SODVPD. HGDUDYRQH LV PDLQO\ GHWHFWHG DV WKH VXOIDWH FRQMXJDWH. ZKLFK LV SUHVXPHG WR EH IRUPHG E\ VXOIRWUDQVIHUDVHV. 
	([FUHWLRQ 
	
	6SHFLILF 3RSXODWLRQV 
	6SHFLILF 3RSXODWLRQV 

	*HULDWULF 3DWLHQWV 
	.. 
	1R DJH HIIHFW RQ HGDUDYRQH SKDUPDFRNLQHWLFV KDV EHHQ IRXQG >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV .....@.. 
	3DWLHQWV ZLWK 5HQDO DQG +HSDWLF ,PSDLUPHQW 
	1R SKDUPDFRNLQHWLF GDWD DUH DYDLODEOH LQ SDWLHQWV ZLWK UHQDO LPSDLUPHQW RU KHSDWLF LPSDLUPHQW >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV ..... ....@. 
	0DOH DQG )HPDOH 3DWLHQWV 
	1R JHQGHU HIIHFW RQ HGDUDYRQH SKDUPDFRNLQHWLFV KDV EHHQ IRXQG. 
	5DFLDO RU (WKQLF *URXSV 
	7KHUH ZHUH QR VLJQLILFDQW UDFLDO GLIIHUHQFHV LQ &PD[ DQG $8& RI HGDUDYRQH EHWZHHQ -DSDQHVH DQG &DXFDVLDQ VXEMHFWV. 
	'UXJ ,QWHUDFWLRQ 6WXGLHV 
	'UXJ ,QWHUDFWLRQ 6WXGLHV 

	7KH SKDUPDFRNLQHWLFV RI HGDUDYRQH LV QRW H[SHFWHG WR EH VLJQLILFDQWO\ DIIHFWHG E\ LQKLELWRUV RI &<3 HQ]\PHV. 8*7V. RU PDMRU WUDQVSRUWHUV. 
	,Q YLWUR VWXGLHV GHPRQVWUDWHG WKDW. DW FOLQLFDO GRVH. HGDUDYRQH DQG LWV PHWDEROLWHV DUH QRW H[SHFWHG WR VLJQLILFDQWO\ LQKLELW F\WRFKURPH 3... HQ]\PHV .&<3.$.. &<3.%.. &<3.&.. &<3.&.. &<3.&... &<3.'.. &<3.$... 8*7.$.. 8*7.%.. RU WUDQVSRUWHUV .3.JS. %&53. 2$73.%.. 2$73.%.. 2$7.. 2$7.. DQG 2&7.. LQ KXPDQV. (GDUDYRQH DQG LWV PHWDEROLWHV DUH QRW H[SHFWHG WR LQGXFH &<3.$.. &<3.%.. RU &<3.$. DW WKH FOLQLFDO GRVH OHYHO RI 5$',&$9$. 
	.. 121&/,1,&$/ 72;,&2/2*< 
	.... &DUFLQRJHQHVLV. 0XWDJHQHVLV. ,PSDLUPHQW RI )HUWLOLW\ 
	7KH FDUFLQRJHQLF SRWHQWLDO RI HGDUDYRQH KDV QRW EHHQ DGHTXDWHO\ DVVHVVHG. 
	&DUFLQRJHQHVLV 

	0XWDJHQHVLV 
	0XWDJHQHVLV 

	(GDUDYRQH ZDV QHJDWLYH LQ LQ YLWUR .EDFWHULDO UHYHUVH PXWDWLRQ DQG &KLQHVH KDPVWHU OXQJ FKURPRVRPDO DEHUUDWLRQ. DQG LQ YLYR .PRXVH PLFURQXFOHXV. DVVD\V. 
	,PSDLUPHQW RI )HUWLOLW\ 
	,PSDLUPHQW RI )HUWLOLW\ 

	,QWUDYHQRXV DGPLQLVWUDWLRQ RI HGDUDYRQH ... .. ... RU ... PJ.NJ. SULRU WR DQG WKURXJKRXW PDWLQJ LQ PDOHV DQG IHPDOHV DQG FRQWLQXLQJ LQ IHPDOHV WR JHVWDWLRQ GD\ . KDG QR HIIHFW RQ IHUWLOLW\. KRZHYHU. GLVUXSWLRQ RI WKH HVWUXV F\FOH DQG PDWLQJ EHKDYLRU ZDV REVHUYHG DW WKH KLJKHVW GRVH WHVWHG. 1R HIIHFWV RQ UHSURGXFWLYH IXQFWLRQ ZHUH REVHUYHG DW WKH ORZHU GRVHV. ZKLFK DUH XS WR . WLPHV WKH 5+' RI .. PJ. RQ D ERG\ VXUIDFH DUHD .PJ.P. EDVLV. 
	.

	.. &/,1,&$/ 678',(6 
	7KH HIILFDF\ RI 5$',&$9$ IRU WKH WUHDWPHQW RI $/6 ZDV HVWDEOLVKHG LQ D ..PRQWK. UDQGRPL]HG. SODFHER. FRQWUROOHG. GRXEOH.EOLQG VWXG\ FRQGXFWHG LQ -DSDQHVH SDWLHQWV ZLWK $/6 ZKR ZHUH OLYLQJ LQGHSHQGHQWO\ DQG PHW WKH IROORZLQJ FULWHULD DW VFUHHQLQJ. 
	.. 
	.. .. 
	.. .. 
	.. .. 
	)XQFWLRQDOLW\ UHWDLQHG PRVW DFWLYLWLHV RI GDLO\ OLYLQJ .GHILQHG DV VFRUHV RI . SRLQWV RU EHWWHU RQ HDFK LQGLYLGXDO LWHP RI WKH $/6 )XQFWLRQDO 5DWLQJ 6FDOH ± 5HYLVHG >$/6)56.5. GHVFULEHG EHORZ@. 1RUPDO UHVSLUDWRU\ IXQFWLRQ .GHILQHG DV SHUFHQW.SUHGLFWHG IRUFHG YLWDO FDSDFLW\ YDOXHV RI >.)9&@ • .... 

	.. .. 
	.. .. 
	'HILQLWH RU 3UREDEOH $/6 EDVHG RQ (O (VFRULDO UHYLVHG FULWHULD 'LVHDVH GXUDWLRQ RI . \HDUV RU OHVV 


	7KH VWXG\ HQUROOHG .. SDWLHQWV LQ WKH 5$',&$9$ DUP DQG .. LQ WKH SODFHER DUP. %DVHOLQH FKDUDFWHULVWLFV ZHUH VLPLODU EHWZHHQ WKHVH JURXSV. ZLWK RYHU ... RI SDWLHQWV LQ HDFK JURXS EHLQJ WUHDWHG ZLWK ULOX]ROH. 
	5$',&$9$ ZDV DGPLQLVWHUHG DV DQ LQWUDYHQRXV LQIXVLRQ RI .. PJ JLYHQ RYHU D .. PLQXWH SHULRG DFFRUGLQJ WR 
	WKH IROORZLQJ VFKHGXOH. 
	x $Q LQLWLDO WUHDWPHQW F\FOH ZLWK GDLO\ GRVLQJ IRU .. GD\V. IROORZHG E\ D ...GD\ GUXJ.IUHH SHULRG .&\FOH .. 
	x 6XEVHTXHQW WUHDWPHQW F\FOHV ZLWK GDLO\ GRVLQJ IRU .. GD\V RXW RI ...GD\ SHULRGV. IROORZHG E\ ...GD\ 
	GUXJ.IUHH SHULRGV .&\FOHV ..... 
	
	7DEOH .. $QDO\VLV RI &KDQJH IURP %DVHOLQH WR :HHN .. LQ $/6)56.5 6FRUHV 
	7UHDWPHQW 
	7UHDWPHQW 
	7UHDWPHQW 
	&KDQJH IURP %DVHOLQH /6 0HDQ • 6( .... &,. 
	7UHDWPHQW 'LIIHUHQFH .5$',&$9$ ± SODFHER >... &,@. 
	S. YDOXH 

	5$',&$9$ ..PJ 
	5$',&$9$ ..PJ 
	í....•.... 
	.... ...... ..... 
	...... 

	3ODFHER 
	3ODFHER 
	í....•.... 


	.. 
	)LJXUH .. 'LVWULEXWLRQ RI &KDQJH IURP %DVHOLQH WR :HHN .. LQ $/6)56.5 6FRUHV. 
	Figure
	.. +2: 6833/,('.6725$*( $1' +$1'/,1* 
	.... +RZ 6XSSOLHG 
	5$',&$9$ LQMHFWLRQ LV VXSSOLHG DV D .. PJ.... P/ .... PJ.P/. FOHDU. FRORUOHVV. VWHULOH VROXWLRQ IRU LQWUDYHQRXV LQIXVLRQ LQ D VLQJOH.GRVH SRO\SURS\OHQH EDJ. RYHUZUDSSHG ZLWK SRO\YLQ\O DOFRKRO .39$. VHFRQGDU\ SDFNDJLQJ FRQWDLQLQJ DQ R[\JHQ DEVRUEHU DQG R[\JHQ LQGLFDWRU. ZKLFK VKRXOG EH SLQN WR UHIOHFW DSSURSULDWH R[\JHQ OHYHOV >VHH 'RVDJH DQG $GPLQLVWUDWLRQ ..... DQG +RZ 6XSSOLHG.6WRUDJH DQG +DQGOLQJ ......@. 7KHVH DUH VXSSOLHG LQ FDUWRQV DV OLVWHG EHORZ. 
	1'& ............ .. PJ.... P/ .... PJ.P/. VLQJOH.GRVH EDJ 1'& ............ . EDJ SHU FDUWRQ 
	.... 6WRUDJH DQG +DQGOLQJ 
	6WRUH DW XS WR ..•& ...•).. ([FXUVLRQV SHUPLWWHG IURP ..•& WR ..•& ...•) WR ..•). >VHH 863 &RQWUROOHG 5RRP 7HPSHUDWXUH@. 3URWHFW IURP OLJKW. 6WRUH LQ RYHUZUDSSHG SDFNDJH WR SURWHFW IURP R[\JHQ GHJUDGDWLRQ XQWLO WLPH RI XVH. 7KH R[\JHQ LQGLFDWRU ZLOO WXUQ EOXH RU SXUSOH LI WKH R[\JHQ KDV H[FHHGHG DFFHSWDEOH OHYHOV. 2QFH WKH RYHUZUDS SDFNDJH LV RSHQHG. XVH ZLWKLQ .. KRXUV. 
	.. 
	.. 3$7,(17 &2816(/,1* ,1)250$7,21 
	$GYLVH WKH SDWLHQWV WR UHDG WKH )'$.DSSURYHG SDWLHQW ODEHOLQJ .3DWLHQW ,QIRUPDWLRQ.. 
	+\SHUVHQVLWLYLW\ 5HDFWLRQV 

	$GYLVH SDWLHQWV WR VHHN LPPHGLDWH PHGLFDO FDUH LI WKH\ H[SHULHQFH VLJQV RU V\PSWRPV RI D K\SHUVHQVLWLYLW\ UHDFWLRQ >VHH :DUQLQJV DQG 3UHFDXWLRQV .....@. 
	6XOILWH $OOHUJLF 5HDFWLRQV 

	$GYLVH SDWLHQWV DERXW SRWHQWLDO IRU VXOILWH VHQVLWLYLW\. ,QIRUP SDWLHQWV WKDW 5$',&$9$ FRQWDLQV VRGLXP ELVXOILWH. ZKLFK PD\ FDXVH DOOHUJLF W\SH UHDFWLRQV LQFOXGLQJ DQDSK\ODFWLF V\PSWRPV DQG OLIH.WKUHDWHQLQJ RU OHVV VHYHUH DVWKPDWLF HSLVRGHV. DQG WR VHHN LPPHGLDWH PHGLFDO FDUH LI WKH\ H[SHULHQFH WKHVH VLJQV RU V\PSWRPV 
	>VHH :DUQLQJV DQG 3UHFDXWLRQV .....@. 
	3UHJQDQF\ DQG %UHDVWIHHGLQJ 
	3UHJQDQF\ DQG %UHDVWIHHGLQJ 

	$GYLVH SDWLHQWV WR QRWLI\ WKHLU KHDOWKFDUH SURYLGHU LI WKH\ EHFRPH SUHJQDQW RU LQWHQG WR EHFRPH SUHJQDQW GXULQJ 5$',&$9$ WKHUDS\ >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV .....@. 
	$GYLVH SDWLHQWV WR QRWLI\ WKHLU KHDOWKFDUH SURYLGHU LI WKH\ LQWHQG WR EUHDVWIHHG RU DUH EUHDVWIHHGLQJ DQ LQIDQW >VHH 8VH LQ 6SHFLILF 3RSXODWLRQV .....@. 
	0DUNHWHG DQG GLVWULEXWHG E\. 0LWVXELVKL 7DQDEH 3KDUPD $PHULFD. ,QF.. D 86 VXEVLGLDU\ RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ ... :DVKLQJWRQ %OYG.. 6XLWH .... -HUVH\ &LW\. 1-..... 
	5$',&$9$ LV D UHJLVWHUHG WUDGHPDUN RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ. • 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ ><<<<@. ;;;;;; >00.<<<<@ ,VV. 00.<<. 
	... 
	3$7,(17 ,1)250$7,21 5$',&$9$ .UD GL Ni YDK. .HGDUDYRQH LQMHFWLRQ. IRU LQWUDYHQRXV LQIXVLRQ 
	3$7,(17 ,1)250$7,21 5$',&$9$ .UD GL Ni YDK. .HGDUDYRQH LQMHFWLRQ. IRU LQWUDYHQRXV LQIXVLRQ 
	3$7,(17 ,1)250$7,21 5$',&$9$ .UD GL Ni YDK. .HGDUDYRQH LQMHFWLRQ. IRU LQWUDYHQRXV LQIXVLRQ 

	:KDW LV 5$',&$9$" 5$',&$9$ LV D SUHVFULSWLRQ PHGLFLQH XVHG WR WUHDW SHRSOH ZLWK $P\RWURSKLF /DWHUDO 6FOHURVLV .$/6.. ,W LV QRW NQRZQ LI 5$',&$9$ LV VDIH DQG HIIHFWLYH LQ FKLOGUHQ. 
	:KDW LV 5$',&$9$" 5$',&$9$ LV D SUHVFULSWLRQ PHGLFLQH XVHG WR WUHDW SHRSOH ZLWK $P\RWURSKLF /DWHUDO 6FOHURVLV .$/6.. ,W LV QRW NQRZQ LI 5$',&$9$ LV VDIH DQG HIIHFWLYH LQ FKLOGUHQ. 

	'R QRW UHFHLYH 5$',&$9$ LI \RX DUH DOOHUJLF WR HGDUDYRQH RU DQ\ RI WKH LQJUHGLHQWV LQ 5$',&$9$. 6HH WKH HQG RI WKLV OHDIOHW IRU D FRPSOHWH OLVW RI LQJUHGLHQWV LQ 5$',&$9$. 
	'R QRW UHFHLYH 5$',&$9$ LI \RX DUH DOOHUJLF WR HGDUDYRQH RU DQ\ RI WKH LQJUHGLHQWV LQ 5$',&$9$. 6HH WKH HQG RI WKLV OHDIOHW IRU D FRPSOHWH OLVW RI LQJUHGLHQWV LQ 5$',&$9$. 

	%HIRUH \RX UHFHLYH 5$',&$9$. WHOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO RI \RXU PHGLFDO FRQGLWLRQV. LQFOXGLQJ LI \RX. x KDYH DVWKPD. x DUH DOOHUJLF WR RWKHU PHGLFLQHV. x DUH SUHJQDQW RU SODQ WR EHFRPH SUHJQDQW. ,W LV QRW NQRZQ LI 5$',&$9$ ZLOO KDUP \RXU XQERUQ EDE\. x DUH EUHDVWIHHGLQJ RU SODQ WR EUHDVWIHHG. ,W LV QRW NQRZQ LI 5$',&$9$ SDVVHV LQWR \RXU EUHDVWPLON. <RX DQG \RXU KHDOWKFDUH SURYLGHU VKRXOG GHFLGH LI \RX ZLOO UHFHLYH 5$',&$9$ RU EUHDVWIHHG. 7HOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO WKH PHGLFLQHV \RX
	%HIRUH \RX UHFHLYH 5$',&$9$. WHOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO RI \RXU PHGLFDO FRQGLWLRQV. LQFOXGLQJ LI \RX. x KDYH DVWKPD. x DUH DOOHUJLF WR RWKHU PHGLFLQHV. x DUH SUHJQDQW RU SODQ WR EHFRPH SUHJQDQW. ,W LV QRW NQRZQ LI 5$',&$9$ ZLOO KDUP \RXU XQERUQ EDE\. x DUH EUHDVWIHHGLQJ RU SODQ WR EUHDVWIHHG. ,W LV QRW NQRZQ LI 5$',&$9$ SDVVHV LQWR \RXU EUHDVWPLON. <RX DQG \RXU KHDOWKFDUH SURYLGHU VKRXOG GHFLGH LI \RX ZLOO UHFHLYH 5$',&$9$ RU EUHDVWIHHG. 7HOO \RXU KHDOWKFDUH SURYLGHU DERXW DOO WKH PHGLFLQHV \RX

	+RZ ZLOO , UHFHLYH 5$',&$9$" x <RX ZLOO EH SUHVFULEHG 5$',&$9$ E\ D KHDOWKFDUH SURYLGHU. 5$',&$9$ ZLOO EH JLYHQ E\ LQWUDYHQRXV .,9. LQIXVLRQ LQWR \RXU YHLQ. x ,W WDNHV DERXW . KRXU WR UHFHLYH WKH IXOO GRVH RI 5$',&$9$. x <RXU KHDOWKFDUH SURYLGHU ZLOO WHOO \RX KRZ RIWHQ \RX ZLOO UHFHLYH 5$',&$9$. x <RXU KHDOWKFDUH SURYLGHU ZLOO PRQLWRU \RX FORVHO\ GXULQJ \RXU WUHDWPHQW ZLWK 5$',&$9$. 
	+RZ ZLOO , UHFHLYH 5$',&$9$" x <RX ZLOO EH SUHVFULEHG 5$',&$9$ E\ D KHDOWKFDUH SURYLGHU. 5$',&$9$ ZLOO EH JLYHQ E\ LQWUDYHQRXV .,9. LQIXVLRQ LQWR \RXU YHLQ. x ,W WDNHV DERXW . KRXU WR UHFHLYH WKH IXOO GRVH RI 5$',&$9$. x <RXU KHDOWKFDUH SURYLGHU ZLOO WHOO \RX KRZ RIWHQ \RX ZLOO UHFHLYH 5$',&$9$. x <RXU KHDOWKFDUH SURYLGHU ZLOO PRQLWRU \RX FORVHO\ GXULQJ \RXU WUHDWPHQW ZLWK 5$',&$9$. 

	:KDW DUH WKH SRVVLEOH VLGH HIIHFWV RI 5$',&$9$" 5$',&$9$ PD\ FDXVH VHULRXV VLGH HIIHFWV LQFOXGLQJ. .. +\SHUVHQVLWLYLW\ .DOOHUJLF. UHDFWLRQV. +\SHUVHQVLWLYLW\ UHDFWLRQV KDYH KDSSHQHG LQ SHRSOH UHFHLYLQJ 5$',&$9$ DQG FDQ KDSSHQ DIWHU \RXU LQIXVLRQ LV ILQLVKHG. 7HOO \RXU KHDOWKFDUH SURYLGHU ULJKW DZD\ RU JR WR WKH QHDUHVW HPHUJHQF\ URRP LI \RX KDYH DQ\ RI WKH IROORZLQJ V\PSWRPV. x KLYHV x VZHOOLQJ RI WKH OLSV. WRQJXH. IDFH x IDLQWLQJ x EUHDWKLQJ SUREOHPV x GL]]LQHVV x LWFKLQJ x ZKHH]LQJ .. 6XOILWH DOOHUJLF UHD
	:KDW DUH WKH SRVVLEOH VLGH HIIHFWV RI 5$',&$9$" 5$',&$9$ PD\ FDXVH VHULRXV VLGH HIIHFWV LQFOXGLQJ. .. +\SHUVHQVLWLYLW\ .DOOHUJLF. UHDFWLRQV. +\SHUVHQVLWLYLW\ UHDFWLRQV KDYH KDSSHQHG LQ SHRSOH UHFHLYLQJ 5$',&$9$ DQG FDQ KDSSHQ DIWHU \RXU LQIXVLRQ LV ILQLVKHG. 7HOO \RXU KHDOWKFDUH SURYLGHU ULJKW DZD\ RU JR WR WKH QHDUHVW HPHUJHQF\ URRP LI \RX KDYH DQ\ RI WKH IROORZLQJ V\PSWRPV. x KLYHV x VZHOOLQJ RI WKH OLSV. WRQJXH. IDFH x IDLQWLQJ x EUHDWKLQJ SUREOHPV x GL]]LQHVV x LWFKLQJ x ZKHH]LQJ .. 6XOILWH DOOHUJLF UHD

	:KDW DUH WKH LQJUHGLHQWV LQ 5$',&$9$" $FWLYH LQJUHGLHQW. HGDUDYRQH ,QDFWLYH LQJUHGLHQWV. /.F\VWHLQH K\GURFKORULGH K\GUDWH. VRGLXP ELVXOILWH. VRGLXP FKORULGH. SKRVSKRULF DFLG. DQG VRGLXP K\GUR[LGH. 0DUNHWHG DQG GLVWULEXWHG E\. 0LWVXELVKL 7DQDEH 3KDUPD $PHULFD. ,QF.. D 86 VXEVLGLDU\ RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ. ... :DVKLQJWRQ %OYG.. 6XLWH .... -HUVH\ &LW\. 1..... )RU PRUH LQIRUPDWLRQ. JR WR ZZZ.5DGLFDYD.FRP RU FDOO ............... 
	:KDW DUH WKH LQJUHGLHQWV LQ 5$',&$9$" $FWLYH LQJUHGLHQW. HGDUDYRQH ,QDFWLYH LQJUHGLHQWV. /.F\VWHLQH K\GURFKORULGH K\GUDWH. VRGLXP ELVXOILWH. VRGLXP FKORULGH. SKRVSKRULF DFLG. DQG VRGLXP K\GUR[LGH. 0DUNHWHG DQG GLVWULEXWHG E\. 0LWVXELVKL 7DQDEH 3KDUPD $PHULFD. ,QF.. D 86 VXEVLGLDU\ RI 0LWVXELVKL 7DQDEH 3KDUPD &RUSRUDWLRQ. ... :DVKLQJWRQ %OYG.. 6XLWH .... -HUVH\ &LW\. 1..... )RU PRUH LQIRUPDWLRQ. JR WR ZZZ.5DGLFDYD.FRP RU FDOO ............... 
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	7KLV 3DWLHQW ,QIRUPDWLRQ RU 0HGLFDWLRQ *XLGH KDV EHHQ DSSURYHG E\ WKH 8.6. )RRG DQG 'UXJ $GPLQLVWUDWLRQ 5HYLVHG RU ,VVXHG. 00.<<<< 
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	NOC 70510-2172-0 
	Radicava.. so mg/1 oo ml 
	(edaravone) (0.6 mg/ml ) .Injection .
	1111111111111111 Ila 111 
	1111111111111111 Ila 111 
	(01)00370510217206 
	Each 100 mlbog oontalno: 
	Active: 00mg edin.vone 
	n.ctrn:L-cystoine hj1lrv<llloride lly<t•te C20 mg), -""111.Ullte (40 mg), Sodlim cNorldt lo odcled 
	tlr lso1"'"ollyand phosphoric ocld one! sodlim lly<tOXlde '"added lo •d)ust to pH 4 
	Rx only 
	DOSAGE: See enc-p~Insert tor ~mpletelntonnatton on dosage and administration. .Infuse a60 mQ/100 mL bag owraperiod of 60 mlntrtes. .CAUllOllSc Keep cu ol 1111 readl of c:Mcnn. Do notllWlllow. Olsc:alll 111used IV sauticn .USAGE: Once Illeowrwrap paclQloe ls opened, usawfthln 24 llours. .DO NOTADD OR MIXWOii OTHER ORl.IGS.tt leaks 111 found, dlscanl bag as sterility .m1Ybel-"'1 .
	STOIUGE: S1ore at up to 25'C (77"fk exeurtlons penrVtlltd to 15"C-30"C (59"f-86"F). l'nltect"""' 11g111. 
	Manutac:tu...i byTen1mo Cotpolllloft .CGl!ntryol Oflglrt Japan .
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	(edaravone) injection 
	60mg/100 ml (0.6 ml>'ml! 
	For IntravenousInfusion Only .SterileSolution .Single Use -Discaro unused f)Oltion .
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	Rx only 
	Figure
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	Attention 
	• Do not use the product if the indtcator has changed cotir to blue 
	or purple beforo opening the outerpacl<age
	\ I .
	(OXygen Indicator.Nonnalcolor Is pink)
	I.
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	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 

	NDA 209176/S-007. 
	NDA 209176/S-007. 
	CHEMISTRY REVIEWS. 
	CHEMISTRY REVIEWS. 

	Office of Lifecycle Drug Products. Division of Post-Marketing Activities II. Review of Chemistry, Manufacturing, and Controls. 
	1.. 
	1.. 
	1.. 
	NDA Supplement Number: NDA 209176 / S-007 

	2.. 
	2.. 
	Submission(s) Being Reviewed: 


	Submission 
	Submission 
	CDER 
	Assigned 
	PDUFA 
	Response / 
	Type 
	(Supp. Doc. No.) 
	Date 
	Stamp Date 
	Date 
	Goal Date 
	Review Date 
	Supplement (244) 
	Supplement (244) 
	Supplement (244) 
	PAS 
	07/19/2018 
	07/19/2018 
	08/08/2018 
	11/19/2018 
	11/06/2018 

	TR
	Information Request Date 
	Applicant Response Received Date 

	Amendment (268) 
	Amendment (268) 
	Labeling 
	09/28/2018 
	10/02/2018 

	Amendment (279) 
	Amendment (279) 
	Labeling 
	10/22/2018 
	10/26/2018 

	Amendment (285) 
	Amendment (285) 
	Labeling 
	10/22/2018 
	10/31/2018 


	(b) (4) 
	3.. Provides For from the Cover Letter: the addition of 
	(b) (4) 
	for the drug product Radicava(edaravone) Injection containing 60 mg of edaravone per 100 mL. 
	® 

	4.. 
	4.. 
	4.. 
	Review #:1 

	5.. 
	5.. 
	Clinical Review Division: CDER/ODEI/DNP 

	6.. 
	6.. 
	Name and Address of Applicant: Mitsubishi Tanabe Pharma Corporation 3-2-10 Doshomachi Chuo-ku, Osaka Japan 541-0045 

	7.. 
	7.. 
	Drug Product: 

	8. 
	8. 
	Chemical Name and Structure of Drug Substance: 


	Drug Name 
	Drug Name 
	Drug Name 
	Dosage Form 
	Strength 
	Route of Administration 
	Rx or OTC 
	Special Product 

	Radicava® (edaravone) injection 
	Radicava® (edaravone) injection 
	Injection 
	30 mg/100 mL 
	IV 
	Rx 
	No 


	Table
	TR
	TH
	Figure

	USAN: Edaravone CAS Number: 89-25-8 Chemical name: 3-Methyl-1-phenyl-2-pyrazolin-5-one Molecular formula: C10H10N2O MW: 174.20 


	9. Indication: treatment of amyotrophic lateral sclerosis (ALS). 
	NDA 209176/S-007 Review 1 Page 2 of 20 Radicava
	® 

	10. 
	10. 
	10. 
	Supporting/Relating Documents: See pages 4-20. 

	11. 
	11. 
	Consults: 


	Consults 
	Consults 
	Consults 
	Recommendation 
	Date 
	Reviewer 

	OPF/Facility 
	OPF/Facility 
	Approve 
	09/12/2018 
	Cassandra Abellard 

	DMEPA 
	DMEPA 
	10/17/2018 
	Ebony Whaley, PharmD, BCPPS 

	DMEPA 
	DMEPA 
	Adequate* 
	11/06/2018 
	Ebony Whaley, PharmD, BCPPS 


	*DMEPA wasconsulted twiceregarding theproposed changes to the drug product label.. DMEPA’s firstreviewfoundthe proposed drug product’s carton and containerlabeling to be inadequate. In .response to an IR, the sponsor mademostoftherecommended changes. DMEPA’s subsequent review found. the sponsor’s revised carton and container labeling to be adequate.. 
	12. Executive Summary: In this Prior Approval Supplemental submission, the sponsor proposes the addition of a new 
	(b) (4) 
	namely 60 mg of edaravone per 100 mL (60 mg/100 mL), for the drug product Radicava(edaravone) Injection. The currently approved formulation is 30 mg of edaravone per 100 mL (30 mg/100 mL). Importantly, the daily recommended dose of edaravone remains unchanged at 60 mg and the proposed 
	® 

	(b) (4) 
	injection time remains unchanged at 60 minutes. 
	(b) (4) 
	Two information requests (IRs) were sent to the sponsor regarding the proposed labeling for 
	(b) (4) 
	the Radicava IV bag: 
	x. On 09/28/2018, requesting further information regarding the sponsor’s “summative interview” results included in a document entitled “Pro-Active Risk Assessment of Proposed RadicavaBag Change – Human Factors and Potential Errors” (dated 06/22/2018).  
	® 

	x. On 10/22/2018, requesting revisions to the draft carton and container labeling to address, most importantly, the possibility that patients and caregivers will not be able to easily discern that the new 60 mg/100 mL Radicava formulation is in fact a new strength. 
	The applicant’s responses to the two IRs, which communicated their agreement to make 
	almost all the recommended corrections and changes to the prescribing information (PI), was 
	NDA 209176/S-007 Review 1 Page 3 of 20 
	Radicava
	® 

	found to be adequate for a CMC point of view and from DMEPA’s perspective in a memorandum entitled “Review of Revised Label and Labeling” (dated 11/06/2018). 
	(b) (4) 
	13. 
	13. 
	13. 
	Conclusions & Recommendations: This supplement is recommended for approval from the CMC perspective. 

	14. 
	14. 
	Comments/Deficiencies to be Conveyed to Applicant: None 

	15. 
	15. 
	Primary Reviewer: Richard T. Matsuoka, CMC reviewer, Branch 2, Division of Post-Marketing Activities I, Office of Lifecycle Drug Products, Office of Pharmaceutical Quality (OPQ) 

	16. 
	16. 
	Secondary Reviewer: David B. Lewis, Branch Chief, Branch 2, Division of Post-Marketing Activities I, Office of Lifecycle Drug Products, OPQ 


	17 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page 
	Figure
	Richard Matsuoka 
	David Lewis 
	Digitally signed by Richard Matsuoka Date: 11/06/2018 01:39:45PM GUID: 58405a2d00b8e6d18c2b669521269752 
	Digitally signed by David Lewis Date: 11/06/2018 01:47:46PM GUID: 508da72000029f287fa31e664741b577 Comments: concur; recommend approval from the standpoint of
	CMC 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 



	NDA 209176/S-007. 
	NDA 209176/S-007. 
	OTHER REVIEW(S). 
	OTHER REVIEW(S). 

	REGULATORY BUSINESS PROCESS MANAGER LABELING REVIEW Office of Program and Regulatory Operations 
	Application: NDA-209176-SUPPL-7 Name of Drug: RADICAVA® (edaravone) Injection, 30 mg/100 mL Applicant: Mitsubishi Tanabe Pharma Corporation Contact information: Douglas N. Dobak Head of Regulatory Affairs 
	Material Reviewed: 

	Material 
	Material 
	Material 
	Submitted Date 
	Receipt Date 
	Compared to 

	Bag and Carton Labels 
	Bag and Carton Labels 
	October 31, 2018 
	October 31, 2018 
	Supplement 5 submitted on April 20, 2018 and approved on August 17, 2018 

	Blister film for 60 mg 
	Blister film for 60 mg 
	July 19, 2018 
	July 19, 2018 
	Original approved on May 5, 2017 and Final Printed Labels submitted on May 12, 2017 

	Prescribing Information 
	Prescribing Information 
	July 19, 2018 
	July 19, 2018 
	Original Approval dated May 5, 2017 

	Patient Information 
	Patient Information 
	July 19, 2018 
	July 19, 2018 
	Original Approval dated May 5, 2017 


	Background and Summary Description: 
	Background and Summary Description: 

	Radicava is currently marketed as a 30 mg/100 mL intravenous infusion bag. To administer the 60 mg dose with the 30 mg/100 mL product, two intravenous infusion bags are infused over 30 minutes each for a total infusion time of 60 minutes. With this supplement, the sponsor proposes to introduce a 60 
	(b) (4) 
	mg/100 mL intravenous infusion bag, . To 
	administer the 60 mg dose with the proposed 60 mg/mL product, only one intravenous infusion bag is 
	(b) (4) 
	infused over 60 minutes 
	(b) (4) 
	DMEPA was consulted on August 8, 2018. The revised carton labeling and container label for Radicava Injection are acceptable from a medication error perspective dated November 6, 2018 by 
	NDA-209176-SUPPL-7 
	Ebony Whaley and Lolita White. This supplement is recommended for approval from CMC perspective as of November 6, 2018 by Richard Matsuoka and David Lewis. 
	OND-RPM was notified because of the toxicity studies and human factory study. Per the email conversation, the human factor data are considered as risk assessment data. The submitted toxicity studies are not new to the submission. OND is okay with OPQ managing this supplement. 
	Figure
	PATIENT INFORMATION: 
	PATIENT INFORMATION: 

	1. Last Approved on May 5, 2017: 
	Revised date: 

	Figure
	Proposed change submitted on July 19, 2018 
	(b) (4) 
	Comment: 
	Comment: 

	This is a minor editorial change to update the revised date upon approval of the supplement and it is acceptable. 
	NDA-209176-SUPPL-7 
	PRESCRIBING INFORMATION: 
	1. .Update in the DOSAGE FORMS AND SlRENGTHS and REVISED DATE under IDGHLIGHTS OF PRESCRIBING INFORMATION: 
	Last Approval letter for Original dated May 5, 2017: 
	oay µenous. 1011oweu oy 1<1-ua;• mug-me venous. \4J .------------------OOSAGE FOR.VIS A,''<DSTRENGTHS ------------------.
	Soo 17for PATTENT COUJ\'SF.UNG INF'OR.Vl>\TION anti FDA-
	Injection: 30 mg/100 m.L in a sinik-cbsc polypropylene bag Q) 
	Injection: 30 mg/100 m.L in a sinik-cbsc polypropylene bag Q) 
	appnned 1iarien1 labeling. 

	-------------------CONTRAINDICA TIO:\S -----------------------.Revised: 5/2017 
	Patients wnh ~history ofh)'1>erc;enc:itiviry 10 echravone or ::my of the intlctiv~ 
	iugredients in RADICAVA (!) 
	Proposed change submitted on July 19, 2018: 
	(b)(4I 
	Comments: 
	(b)(4)
	1. Addition ofDOSAGE FORMS AND S1RENG1HS reflects 
	(bl <for the dmg product Radicava ® (edaravone) Iajection containing 60 mg ofedaravone per 100 mL. CbH4l 
	4 

	(b) (41 . 
	1bis 
	change is acceptable from CMC perspective. 
	2. Update in the revised date is a minor editorial change and it is acceptable. 
	2. Change in the Administration Section: Last Approval letter for Original dated May 5, 2017: 
	Administration Administer each 60 mg dose of' RAOTCAVA injection as two consecutive 30 mg intravenous infusion bags over a total of 60 minutes (inti.is ion rate approximately l mg per minute [3.33 mL per minute]). 
	NDA-209176-SUPPL-7 
	Proposed change submitted on July 19, 2018: 
	Table
	TR
	(b) (4) 

	TR
	Comment: This change reflects the proposed change as described in comment 1 and it is acceptable from CMC perspective. 


	3. Last Approval letter for Original dated May 5, 2017: 
	Update in strength in the DOSAGE FORMS AND STRENGTHS: 

	Figure
	Proposed change submitted on July 19, 2018: 
	(b) (4) 
	Comment: 
	Comment: 

	This change reflects the proposed change as described in comment 1 and it is acceptable from CMC perspective. 
	4. 
	Update in the Administration Section: 

	Last Approval letter for Original dated May 5, 2017: 
	Proposed change submitted on July 19, 2018: 
	NDA-209176-SUPPL-7 
	(b) (4) 
	Comment: 
	Comment: 

	(b) (4) 
	The addition of 60 mg 
	and is acceptable from CMC perspective. 
	5. Last Approval letter for Original dated May 5, 2017: 
	Update in the How Suppliedsection: 

	Figure
	Proposed change submitted on July 19, 2018: 
	(b) (4) 
	Comment: 
	Comment: 

	(b) (4) 
	Addition of 60 mg/100 mL bag, 
	(b) (4) 
	. This change is acceptable from CMC perspective. 
	NDA-209176-SUPPL-7 
	6. Update in the registered trademark and date: Last Approval letter for Original dated May 5, 2017: 
	(b) (4) 
	Comment: 
	.I Cbf<41 .
	Update to1 and updated date upon the approval ofthis supplerrent reflects the proposed change. This minor editorial change is acceptable. 
	BAGLABEL: 
	Supplement-5 submitted on April 20, 2018 and approved on August 17, 2018: 
	NDA-209176-SUPPL-7 
	Figure
	Proposed changes submitted on October 31, 2018: 
	(b) (4) 
	Comments: 
	Comments: 

	1.. Proposal to use the Expiration date in MM/YYYY format. The sponsor did not implement 
	DMEPA’s recommendation regarding the expiration date format due to the sponsor’s contact 
	manufacturer having a limitation on the equipment capability; however, DMEPA finds the sponsor’s proposal to use the format MM/YYYY acceptable. 
	2.. 
	2.. 
	2.. 
	Utilizing a different color labeling (green) along with updating and relocating the strength to 60 mg in order to differentiate them from the current 30 mg/100 mL strength IV bags (blue and gray) with the goal of minimizing the risk of the medication error. 

	3.. 
	3.. 
	Update in the NDC number. This change is acceptable per 21 CFR 201.2 & 21 CFR 207.35(b)(3)(i) and per DMEPA perspective. 

	4.. 
	4.. 
	Update in the Barcode. This change reflects the proposed change and it is acceptable from 21 CFR 201.25. 


	(b) (4) 
	5.. 

	NDA-209176-SUPPL-7 
	LA ":::i!ifo§6-· -J0-00... fll•I OWi' l ,....iocl OfXI ninu'"> Radicava• (edaravone) Injection E...100"'-llq~aome tctemut-..._,..,._ -~·-'°"-"'"""'CID"ll>--·---....._.... __ ,,,,,_.._.............. I.I if (ldarrvon1) Injection ""...,_ -11•t !"""'--· 
	(b)(4) 
	<bJ<4J This change is acceptable from CMC perspective. 
	6. Update in the Dosage Section to add 60 mg and is acceptable. 
	CARTON LABEL: .Supplement-5 submitted on April 20, 2018 and approved on August 17, 2018: .
	Figure
	-j, ... . , llO!IOlllll i-.-i . l?All'!)fPV\:I j .ti I Radlcava• ..,_ .........,........ ~.,......-........,,...,....... llilM:oo a••tAt. «rM<mD!KllS.•laW .,.--.pf;t.!111..................... ............-,......,~---" • 100 ml X 2 bl.gs LA I I 45 NOC 7051~2171-2 Radicava• (edaravone) Injection _..,,,.._,..,_ ld#cXI........ -.l~.....--".....--CIO.....-·---...~ ..._......._..-.,.........."".. 100 ml X 2 bags .IDlll. ......_l!_....,...__ ..................... (bf(4 ) (b)(~f (b)(4f 
	NDA-209176-SUPPL-7 
	Proposed change submitted on October 31, 2018: 
	(b) (4) 
	Figure
	Comments: 
	1.. 
	1.. 
	1.. 
	Addition of New Strength under the principal display panel. This change is acceptable from DMEPA perspective. 

	2.. 
	2.. 
	Update in the NDC Number per 21 CFR 201.2 & 21 along with changes in the background color to yellow for the carton labels, gray background for the drug name Radicava, and green font with new strength 60 mg/100 mL. These changes are acceptable from DMEPA perspective to differentiate the new strength. 


	3.. Addition of Intravenous Infusion Only Statement and discard the unused portion in the principal display panel. This change is acceptable per the approval of the original dated May 5, 2017: RADICAVA is supplied for intravenous infusion in a single-dose polypropylene bag containing 30 mg of edaravone in 100 mL of clear, colorless aqueous solution. 
	NDA-209176-SUPPL-7 
	4.. 
	4.. 
	4.. 
	Relocation of the inactive ingredients (for 60 mg strength) with updated number of bag at the bottom of the display panel. This change is acceptable from DMEPA perspective. 

	5.. 
	5.. 
	Change in the expiration date format. This change is acceptable per DMEPA perspective. 

	6.. 
	6.. 
	Relocated the statement “For Intravenous Infusion” along with the statement “Infuse 60 mg/100 


	(b) (4) 
	mL bag over a period of 60 minutes” . These changes are acceptable per DMEPA perspective. 
	7.. 
	7.. 
	7.. 
	Change the location of Radicava with updated strength and new NDC. This change is acceptable per DMEPA perspective. 

	8.. 
	8.. 
	Change the location of table and updated barcode on the side panel which reflect the new strength 60mg/100 mL. These changes are acceptable per DMEPA perspective. 

	9.. 
	9.. 
	Change the location of Rx only under the side panel. This change is acceptable per DMEPA perspective. 

	10. 
	10. 
	Addition of inactive ingredients to reflect the new strength under the side panel. This change is acceptable per DMEPA. 

	11. 
	11. 
	Addition of “Do not swallow” and “Discard unused IV Solution” under the cautions Section”. These changes are acceptable as described in comment 3. 


	12. Addition of statement under Usage section of the side panel “Once the overwrap package is opened, use within 24 hours.” This change was approved under Storage and handling in the original letter dated May 5, 2017 and it is acceptable. 
	13. 
	13. 
	13. 
	Change in the storage temperature for the excursion permitted to 15°C-30°C (59°F-86°F). This change was recommended by DMEPA and it is acceptable. 

	14. 
	14. 
	Updated 60 mg strength at the bottom of the side panel. This change is acceptable per DMEPA. 

	15. 
	15. 
	Change in the color and design of the bag icon to reflect the 60 mg strength under the side panel. This change is acceptable per DMEPA perspective. 

	16. 
	16. 
	Addition of NDC with 60 mg strength on the top of the carton label with gray background and green font. Removal of number of bags and Infuse each bag over a period of 30 minutes statement. These changes are acceptable per DMEPA perspective. 


	BLISTER FILM: 
	BLISTER FILM: 

	Original approved on May 5, 2017 and Final Printed Labels submitted on May 12, 2017: 
	NDA-209176-SUPPL-7 
	Figure
	Proposed changes submitted on July 19, 2018: 
	(bf(4) 
	NDA-209176-SUPPL-7 
	Figure
	Comments: Updated NDC number and Barcode. These changes are acceptable per 21 CFR 201.2 & 21 CFR 207.35(b)(3)(i) and 21 CFR 201.25 respectively. 
	Recommendations 
	Recommendations 

	The changes to content of labeling, and bag, carton and blister film labels are acceptable. The supplement is recommended for approval. 
	{See appended electronic signature page} 
	Avani Patel, PharmD Regulatory Business Process Manager Office of Programs and Regulatory Operations Office of Pharmaceutical Quality 
	Avani Patel, PharmD Regulatory Business Process Manager Office of Programs and Regulatory Operations Office of Pharmaceutical Quality 
	Avani Patel, PharmD Regulatory Business Process Manager Office of Programs and Regulatory Operations Office of Pharmaceutical Quality 
	Date 11/13/2018 

	{See appended electronic signature page} 
	{See appended electronic signature page} 

	Teicher Agosto, PharmD Regulatory Business Process Manager Office of Programs and Regulatory Operations Office of Pharmaceutical Quality 
	Teicher Agosto, PharmD Regulatory Business Process Manager Office of Programs and Regulatory Operations Office of Pharmaceutical Quality 
	Date 11/13/2018 
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	Figure
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	Teicher. Agosto. 
	Digitally signed by Avani Patel Date: 11/14/2018 09:23:57PM GUID: 55db36d6002352263c254a7135f93f68 
	Digitally signed by Teicher Agosto Date: 11/13/2018 01:28:29PM GUID: 525da15600038cc367b38199be1ab383 



