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 Memorandum 
 

Date:  May 13, 2013 
 
From:  Martin Haber, Ph.D., Review Chemist 
 
Subject: OC Recommendation for NDA 203971  
 
The overall Office of Compliance (OC) recommendation is Acceptable for NDA 203971, 
Radium Ra 223 Dichloride, as reported by the EES system.  The chemistry, manufacturing and 
controls recommendation for this NDA is Approval.  There are no pending CMC issues.   
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DATE: February 6, 2013 
 
TO: ‘Xofigo’ Review Team (NDA-203-971) 
FROM: Martin Haber, Ph.D., Review Chemist  
THROUGH: Eldon Leutzinger, Ph.D., CMC Lead, Medical Imaging, Ali Al Hakim, 
Ph.D., Branch Chief, Branch II and Sarah Pope Miksinski, Ph.D., Director, Division of 
New Drug Quality Assessment I 
 
SUBJECT: Product Quality and Manufacturing Memo for NDA 203971 
 
The purpose of this memo is to outline the manufacturing process and control strategy for 
radium Ra 223 dichloride injection as proposed in the NDA. This memo is not intended 
to be used as inspectional instructions.  
 
The sponsor, Bayer HealthCare Pharmaceuticals, has proposed Xofigo for the treatment 

. The active ingredient, radium Ra-223 dichloride, contains the isotope 
Radium-223 which is radioactive with emission of alpha, beta (via daughter 
isotopes) and gamma radiation and has a half-life of 11.4 days.  In addition to the 
API, the injection vial contains the following excipients: sodium chloride, sodium citrate, 
and hydrochloric acid. The sterile aqueous drug product (6 mL total volume) is contained 
in a 10 mL type 1 glass vial, closed with a rubber stopper with a flanged aluminum seal.  
Each container closure system is wrapped with an adhesive, transparent film supported 
by a plastic bottom and top cap.  The wrapped vial is stored and shipped in a lead 
container.  
 
The sponsor plans to manufacture the proposed product at their manufacturing site 
located at the Institute for Energy Technology (IFE), Kjeller, Norway.  This site is 
responsible for manufacturing (production), quality control, batch release and stability.   
 
The manufacturing process involves  

 
 

 
 

 
 

.   
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Details of the manufacturing process are provided in the NDA and discussed in the Initial 
Quality Assessment.  The overall process generally involves  

 
 
Note: The Firm did not use a Quality by Design (QbD) approach to develop the proposed 
drug product manufacturing process. 
 
Reviewer’s assessment of risk:  
The following are considerations for the team on pre-approval inspection:  
 
1. Verify that the purification process for radium-223 is robust.  The description in the 

NDA is unclear. Also, the starting material  specifications do not 
include an assay test. 

2. There is a single site for manufacturing of this product.  How will production be 
maintained in the event of a major issue, such as site/worker contamination, spills, 
fire/flood, etc.? 

3. Data for only a limited number of batches was provided in the NDA and the batch 
numbers indicate that the batches were non-consecutive.  Are there any issues with 
other batches? 

4. The NDA is heavily redacted and contains only minimal information.  What are they 
trying to hide?     

 
The CMC review team is willing to share their knowledge with the investigator prior to 
and during the inspection. If you have any questions, please email or call the CMC 
review team.  
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                                        Initial Quality Assessment (IQA) 
                                                    For                                                     
          Division of New Drug Quality Assessment III, Branch VII  
                        Office of New Drug Quality Assessment 
  
OND Division: Division of Oncology Products 1 
                         Office of  Hematology and Oncology Products, CDER  
NDA: 203971 
Applicant: Bayer Healthcare Pharmaceuticals, Inc. 
Stamp Date: 12/18/2012 
PDUFA: TBD 
Trademark: Xofigo 
USAN: radium Ra 223 dichloride 
INN: radium 223dichloride 
Company Code: BAY 88-8223 
Established: radium 223 dichloride injection 
Dosage Form: Sterile solution 
Route of Administration: IV 
Indication: for the treatment of  prostate cancer patients with 
symptomatic bone metastases 
Chemical Type: NME (Type 1) – see review page 14 of this IQA for explanation 
 
CMC Lead:  Eldon E. Leutzinger, Ph.D., Branch VII 
 
ONDQA Fileability                          YES             NO 
Will leave this be a joint decision by the CMC review team, but tentatively yes. 
 
Comments for 74-Day Letter  (there will be comments for the filing letter) 
If filed, will leave this to the primary reviewer, but have provided a preliminary 
assessment. 
 
Summary and Critical Issues: 
A. Summary 
The Drug Product is a “ready-to-use,” sterile aqueous solution of 223RaCl2 (proposed 
chemical form) packaged in a 10 mL glass vial (Type for injection,  Section 3.2.P.7) 
and closed with a rubber stopper (  3.2.P.7), fixed with a 
flanged aluminum seal.    Each 10 mL vial contains the following ingredients (`3.2.P.1).   
See the next review page. 
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Gamma emissions:      
 
Rn X-ray 
β- particle emissions: .    
 
Daughter radiations: will be discussed later in the IQA. 
 
A. Critical Issues for Review 
 
DRUG SUBSTANCE: 
223Ra is manufactured in accordance to the following flow diagram (3.2.S.2.2): 
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Drug Product Stability: 
I will spend little time on stability, except to point out that the holding time for drug 
substance solution is  (3.2. 7.1.01-01), and that the storage conditions will be 
in accordance to ICH guidelines; pilot and production scale batches are indicated to be 
comparable.   Data is provided for 4 pilot scale batches and 3 production scale batches at 
250C / 60% RH and accelerated conditions (400C / 75% RH), storage for 4 weeks 
(intended self-life).    One of the pilot batches were stored in the commercial 10 mL glass 
vial; the other 3 pilot batches were stored in a 20 mL glass vial (used for clinical 
samples); on brief consideration I am have not identified anything that is particularly 
concerning.   A post-approval stability commitment is provided. 
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Manufacturing Facilities: 
The manufacturing and testing sites are identified in Sections 3.2.S.2.1.01-01 (drug 
substance) and 3.2.P.3.1.01-01 (drug product).   Rather than listing these, as is, the 
pertinent sites have already been entered into EES, and they are listed as follows: 
 
Drug Substance manufacturer and Finished Dosage Manufacturer: 
 
Institute for Energy Technology (IFE) 
Kjeller, Norway 
CFN: 3008160514 
Profile:  small volume parenteral drug 
 

Profile: control testing laboratory 
 
Finished Dosage Release Tester: 
 

Profile: control testing laboratory 
 
Drug Master Files: 
DMF FOR  
   

Letters of authorization for all DMF’s are provided in the NDA (section on references). 
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INITIAL ASSESSMENT - FILING: 
(the final decision for filing will be left to the CMC Review Team) 
 
     Parameter Yes No Comment 
1 On its face, is the section organized adequately? X   
2 Is the section indexed and paginated adequately? X   
3 On its face, is the section legible?    X   
4 Are ALL of the facilities (including contract 

facilities and test laboratories) identified with full 
street addresses and CFNs? 

X  
 

 

5 Is a statement provided that all facilities are ready 
for GMP inspection? 

X       

6 Has an environmental assessment report or 
categorical exclusion been provided? 

X   

7 Does the section contain controls for the drug 
substance? 

   X   

8 Does the section contain controls for the drug 
product? 

   X   

9 Has stability data and analysis been provided to 
support the requested expiration date? 

   

10 Has all information requested during the IND 
phase, and at the pre-NDA meetings been 
included? 

X 
 

 
 

 

11 Have draft container labels been provided? X   
12 Has the draft package insert been provided? X   
13 Has an investigational formulations section been 

provided? 
X  Section 3.2.P.2.1.01-01 

14 Is there a Methods Validation section? X   
15 Is a separate Microbiological section included? X   
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Have all consults been identified and initiated? 

X 
 

 
   
 

 

 

 
 
CMC Lead:         Eldon E. Leutzinger, Ph.D.        Date: 12/19/2012 
Division of New Drug Quality Assessment III, Branch VII 
 
Branch Chief:      Ali Al Hakim, Ph.D. 
Division of New Drug Quality Assessment III, Branch VII 
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