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NDA 202192,  JAKAFI (ruxolitinib) Tablets 5 mg, 10 mg, 15 mg, 20 mg, and 25 mg 
Date:  21-OCT-2011 
 
Introduction 
 
JAKAFI (ruxolitinib) tablets are indicated for the treatment of myelofibrosis, including 
primary myelofibrosis, post-polycythemia vera myelofibrosis and post-essential 
thrombocythemia myelofibrosis. 

 
JAKAFI (ruxolitinib) Tablets may be administered with or without food.  As necessary, 
JAKAFI  tablets can be administered through a nasogastric tube.  Doses are titrated based 
on safety and efficacy.  The maximum dose is 25 mg twice daily.  
 
Adminstrative 
 
Supported by IND 77,456 and five DMFs, this original 505(b)(1) NDA was received 03-
JUN-2011 from Incyte Corporation of Wilmington, DE and was given Priority review 
status.   
 
A total of 12 amendments received between 10-JUN-2011 and 19-OCT-2011 were also 
reviewed. This was a team review within ONDQA.  An EES finding of “overall 
acceptable” is dated11-OCT-2011.  The ONDQA Biopharm review was entered into 
DARRTS on 20-OCT-2011. 
 
ONDQA recommends approval from the CMC perspective.   
 
Drug Substance:  ruxolitinib phosphate 

 

Chemical structure 

 
Molecular formula C17H21N6O4P 
Molecular weight 404.36 g/mole 
United States Adopted Name (USAN) ruxolitinib phosphate 

Chemical name (R)-3-(4-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-1H-pyrazol-1-
yl)-3-cyclopentylpropanenitrile phosphate 

Chemical Abstracts Service 
(CAS) registry number 

[941678-49-5]:free base;  
[1092939-17-7]: phosphate salt 
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Initial Quality Assessment 
Division of New Drug Quality Assessment I 

Branch II 
 

OND Division:        Division of Hematology Products 
NDA:         202192 
Applicant:        Incyte Corporation 
Stamp Date:       03-Jun-2011 
PDUFA Date:       03-Dec-2011 
Proprietary (Brand) Name    Jakavi 
  of Drug Product:    
Established Name:     Ruxolitinib phosphate tablets  
Dosage Form(s):      Immediate release tablets 
Strength(s):       5 mg, 10 mg, 15 mg, 20 mg, and 25 mg  
Route of Administration:    Oral 
Proposed Indication(s): Treatment of patients with myelofibrosis, including 

primary myelofibrosis, post-polycythemia vera 
myelofibrosis and post-essential thrombocythemia 
myelofibrosis 

CMC Lead:   Janice Brown, Branch II/DNDQA1/ONDQA 
Chief, Branch II:  Sarah Pope Miksinski, Ph.D., DNDQA1/ONDQA 
 
Review team recommendation:   Team review   
 
          Yes   No 
ONDQA Fileability:      X    
Comments for 74-Day Letter    X     (see page 10) 
 
CONSULTS/ CMC RELATED REVIEWS 
Consult Comment 
Biopharm Assigned to Kareen Riviere, Ph.D. to evaluate both biowaiver 

requests 
CDRH Not Applicable 
EA Categorical Exclusion requested  
EES Inspection request was submitted on 09-Jun-2011 
DMEPA Labeling consult request will be sent as part of DHP request. 
Methods Validation Validation may be requested of FDA labs after test methods are 

finalized. 
Microbiology Microbiology consult was requested on 06-Jun-2011 
Pharm-Tox Determined by primary reviewer 
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16.6 The applicant is requesting a shelf life of 24 months for ruxolitinib phosphate 
tablets of the five strengths under the long term storage conditions at 25 ± 2°C/60 
± 5% RH. 

 
16.7 Based on the results of the photostability study, ruxolitinib phosphate tablets are 

not light sensitive. 
 
16.8  Nasogastric (NG) Tube Study Procedure – For patients that can’t swallow tablets, 

the applicant evaluated the stability of the crushed tablet suspended in sterile 
purified water and held for 6 hours at room temperature. They followed the same 
bracketing strategy where they used 5 mg and 25 mg tablets along with three 
types of NG tubes.  Samples were analyzed for assay and degradation products.  
Little to no degradation was observed in NG Tube Compatibility samples as 
compared to control samples.  

 
The applicant requested a biowaiver to establish the in vivo bioequivalence 
between the disperse solution/suspension product and the intact tablets of 5 mg, 
10 mg, 15 mg, 20 mg and 25 mg.  The biowaiver will be reviewed by ONDQA 
Biopharm group. 

 
17.   COMPARABILITY PROTOCOL – Two comparability protocols were included the 

submission. 
 
 17.1 Additional Drug Product Manufacturer - Incyte intends to qualify additional 

drug product manufacturers for the manufacture, release testing, packaging, labeling 
and stability study for ruxolitinib phosphate tablets of 5 mg, 10 mg, 15 mg, 20 mg 
and 25 mg strengths; however, the manufacturing site has not been determined.  As 
noted in the 2003 Draft Guidance for Comparability Protocol, the new manufacturing 
site must have a satisfactory CGMP inspection.  There are a number of issues that 
have been identified and sent to the applicant (see comments to the applicant in 74 
day letter).   

 
 17.2 Additional Drug Substance Manufacturer - Incyte plans to qualify alternate 

suppliers for ruxolitinib phosphate for future commercial production  
 As with the alternate drug product manufacturer, Incyte has not determined 

the new drug substance manufacturer. See comments in 74-day letter. 
 
18. DMF - The following DMFs were referenced.  Review recommendations are included in 

the comments column. 
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Supporting DMFs: 
DMF TYPE HOLDER ITEM REFERENCED COMMENTS 

III No chemistry review is needed 
The item referenced was found 
adequate for tablets on 06-Dec-
04.   This review was located 
using http://fdaesearch.fda.gov/ 

III No chemistry review is needed 
The HDPE bottle referenced was 
found adequate for tablets on 15-
Sep-2000.   This review was 
located using 
http://fdaesearch.fda.gov/ 

III A review is needed 
 

III No chemistry review is needed 
The item referenced was found 
adequate for solid oral dosage 
packaging on 06-Dec-2004.  This 
review was located using 
http://fdaesearch.fda.gov/ 

III A chemistry review is needed 
 

 
 
17. Adventitious Agents – As noted in #12, lactose monohydrate, NF in the tablet 

formulation is of animal origin. Verify that the animal sourced lactose monohydrate 
complies with http://frwebgate.access.gpo.gov/cgi-bin/get-
cfr.cgi?TITLE=9&PART=94&SECTION=18&TYPE=TEXT .    

 
18. Environmental Assessment:  The applicant has submitted a claim for categorical 

exclusion under 25.31(b) which states that use of this product will not cause the 
concentration of the drug substance active moiety to be one part per billion (1 ppb) or 
greater at the point of entry into the aquatic environment.   

 
19. Establishment Evaluation: A full list of facilities involved in the manufacture, packaging 

and testing of ruxolitinib phosphate tablets is reproduced in attachment 1.   
 
 
CRITICAL ISSUES FOR REVIEW 
 
1. Overall, this NDA is well written and the conclusions are supported by actual data.   
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2.   Based on the batch data, the applicant is requesting removal of microbial limits and chirality 
testing in the drug product stability protocol.  Microbiology will review removal of the microbial 
testing.  Removal of chiral testing  should be assessed by the CMC reviewer. 
 
3.   Generally particle size distribution is a critical to dissolution properties. Batch data indicate 
that the particle size distribution is relatively consistent.  In this case due to the high aqueous 
solubility, the particle size distribution of ruxolitinib phosphate is not likely to have a significant 
impact on drug product dissolution.  
 
4.  See comments for Comparability Protocol in 74-day letter. 
 
Comments for 74-Day Letter:  Yes. 
 
1.  Your submission includes two proposed comparability protocols for an alternate drug 

substance and drug product manufacturer.  Identify the proposed alternate drug substance and 
drug product manufacturer.    

2 Your CP for an alternate drug substance manufacturer states “There will be no major 
manufacturing process modifications; no changes in acceptance criteria and no major 
changes to analytical methods for starting materials, intermediates, reagents and solvents 
involved. The scale of the drug substance manufacture will be comparable with the approved 
commercial scale. Equipment changes will be limited to those needed to accommodate the 
site change.”  A similar statement is included in your drug product CP.  Revise your CP to 
fully describe all CMC changes for both manufacturers. 

3. In your CP for the alternate drug substance manufacturer, specify the manufacturing process 
that will be used at the alternate manufacturing site.  Your submission states that “Incyte may 
elect to file for an alternate site to manufacture the ruxolitinib phosphate drug substance 

 initially. In this case, the request to qualify the site for  will 
follow at a later date.” 

4. Revise your drug substance CP to include drug substance characterization analysis. 
5. Your request for a proposed reporting category of a CBE-0 is not acceptable.     
6. Each proposed CP is a stand alone submission.  Revise your CP’s to include all changes and 

acceptance criteria for each specified test to demonstrate equivalence between pre- and post-
change material. 
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PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA or Supplement (ONDQA) 

File name: 090513-Product Quality Filing Review.doc Page 6 
Version Date: 05132009 
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PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA or Supplement (ONDQA) 

File name: 090513-Product Quality Filing Review.doc Page 7 
Version Date: 05132009 

 

{See appended electronic signature page} ____________________________________________ 
Janice Brown                                                                                       Date: 22-Jun-2011 
Pharmaceutical Assessment Lead or CMC Lead / CMC Reviewer  
Division of Pre-Marketing Assessment 1 
Office of New Drug Quality Assessment 

 

{See appended electronic signature page}  
Sarah Pope Miksinski, Ph.D.                                                              Date: 22-Jun-2011 
Chief, Branch 2  
Division of Pre-Marketing Assessment 1 
Office of New Drug Quality Assessment 
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