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MEMORANDUM 
 
Date: 2 Nov 2012 
From: Joseph Leginus, Review Chemist, Branch VII/DPA III/ONDQA 
To: NDA 203314, Tresiba™ (Insulin Degludec [rDNA Origin] Injection)  
Subject: CMC Recommendation 
 
This memo documents the overall CMC recommendation for NDA 203314 - Tresiba™ (Insulin 
Degludec [rDNA Origin] Injection). The recommendation from CMC is Complete Response due 
to a Withhold recommendation for this application from the Office of Compliance on 26 Oct 
2012. See Establishment Evaluation Request Detail Report below for details. 
 
 

 
 
 
 
 

Joseph Leginus, PhD 
       Review Chemist  
 
       Ali Al-Hakim, Ph.D. 
       Branch VII, Chief, ONDQA 
 

Reference ID: 3211714
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MEMO 
 
From: Muthukumar Ramaswamy, Ph.D.,  

CMC Reviewer, Office of New Drug Quality Assessment (ONDQA), CDER 
 
To: File 
 
Date: Oct 29, 2012 
 
Subject: CMC Recommendation for NDA 203313 - Ryzodeg® ([Insulin 
degludec/Insulin aspart] (rDNA origin) Injection 
 
This memo documents the overall CMC recommendation for NDA 203313 - Ryzodeg® 
([Insulin degludec/Insulin aspart] (rDNA origin) Injection application. From Chemistry, 
Manufacturing, and Controls (CMC) perspective, the NDA is not recommended for 
approval due to a withhold recommendation for this application from the Office of 
Compliance (Refer to Establishment Evaluation Request Summary Report for additional 
details).  
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Division of Metabolism and Endocrinology Products 

 

NDA: 203313 

Applicant: Novo Nordisk Inc. 

Stamp Date: 29-SEP-2011 

PDUFA Date: 29-JUL-2012 

Proposed Proprietary Name: Ryzodeg 

Established Name: Insulin degludec/insulin aspart 

Dosage form and strength: Injectable solution, 100 U/mL  

Route of Administration: Subcutaneous injection 

Indications: Treatment of diabetes. 

 

CMC Lead: Su (Suong) Tran, ONDQA 

 

ONDQA Fileability: Yes 

 

Are there comments for the 74-day letter? Yes. 

• Clarify what the reference is for the units of the dosage strength . In the proposed drug 

product specification, the content of insulin degludec and insulin aspart in the formulation is 

measured as “nmol”. Provide a reference for the units of the dosage strength , comparable 

to that submitted for your insulin detemir product (i.e., one unit (24 nmol) of insulin detemir 

corresponds to one IU of human insulin (6 nmol) based on clinical data). 

• Clarify how your proposed dosage strength of 100  for the combined content of insulin 

degludec and insulin aspart complies with 21 CFR 201.100, which requires the labeling to state 

“the quantity or proportion of each active ingredient in the drug product”. 

 
 
 
 

Reference ID: 3047589

(b) (4)

(b) (4)

(b) (4)
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CONSULTS/ CMC 
RELATED REVIEWS 

COMMENT 

Biopharmaceutics May not be applicable. This is an injectable product, and the 
commercial formulation was used in Phase 3 studies. 

CDRH Review of the multi-dose pen injector. 
EA Categorical exclusion request will be assessed by Primary Reviewer. 
EES EER was sent to Office of Compliance on 13-OCT-2011. 
Methods Validation Validation may be requested of FDA labs after test methods are 

finalized. 
Microbiology Review of 1) microbiology controls proposed for the drug substance 

and drug product, and 2) sterilization  processing 
validation for the drug product. 

Pharm/Tox To be determined by the primary reviewer. A consult review may be 
needed for the safety evaluation of leachables. 

 
 

This is an electronic NDA, filed as a 505(b)(1) application. The associated IND is IND 76496.  

The drug substance insulin degludec is a New Molecular Entity (NME) for the CMC review purpose. It is 

produced by recombinant DNA (rDNA) technology in Saccharomyces cerevisiae. Insulin degludec is a 

human insulin mutant where Thr B30 is deleted and the ε-amino group of Lys B29 is coupled with 

hexadecanedioic acid via a γ-Glu spacer. Insulin degludec is designed to be an ultra-long-acting basal 

insulin with a duration of action beyond 42 hours. Similarly to the approved insulin detemir (same 

applicant), after subcutaneous injection, the di-hexameric form self-assembles into soluble multi-

hexamers and binds to albumin, creating a depot in the subcutaneous tissue. Monomers slowly and 

continuously enter circulation, resulting in a long half-life.  

Reference is made to the approved NDA 20986 (same applicant) for all information on insulin aspart. 

Insulin aspart is a human insulin mutant where Pro is replaced by Asp at position B28. It is produced by 

recombinant DNA (rDNA) technology in Saccharomyces cerevisiae.  

The 100 U/mL drug product is a sterile solution for subcutaneous injection, packaged in a  

 disposable 3-mL pen injector (PDS290 or FlexTouch). The pen injector includes  

3-mL cartridge; the device and cartridge are assembled   

The product has an approximate pH of 7.4. The inactive ingredients are glycerol 19.6 mg/mL, phenol 1.50 

mg/mL, metacresol 1.72 mg/mL, sodium chloride 0.58 mg/mL, zinc 27.4 mcg/mL, and water for 

injection. Hydrochloric acid or sodium hydroxide may be added to adjust the pH. 

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

Reference ID: 3047589

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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See the discussion in the review. 
 

Drug substances 

 

 
 

See the IQA/filing review of the pending NDA 203314 for the information on insulin degludec. 

The applicant refers to the approved NDA 20986 for all CMC information on insulin aspart. 

Reference ID: 3047589
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the optimization of the  addition step ).Process 

validation data are included in the NDA. 

Drug product specification. (copied on the next page) 

• Insulin degludec and insulin aspart content. The drug product specification does not include 

testing for biological activity. Data are provided in the referenced NDA 203314 for the 

correlation between potency (bioactivity) of insulin degludec and  content by RP-HPLC; 

the information will be evaluated by the reviewer. The reviewer will also confirm the same 

correlation in the referenced NDA 20986 for insulin aspart. 

• Filling volume of the drug product. The drug product specification does not have Filling 

Volume because this testing is performed . 

• Metacresol content, phenol content, bacterial endotoxins, and sterility. These attributes will 

be evaluated as part of the Microbiology review. 

• Dose accuracy. Dose accuracy in the drug product specification only applies to the pen injector 

assembly and will be evaluated as part of the CDRH review. 

• Limits on degradation products. The drug product specifications (release and stability) include 

the same groups of product-related substances, process-related and product-related impurities as 

in the drug substance specification, although with higher limits. The reviewer will determine 

whether the higher limits are adequately justified by batch release and stability data of the 

primary stability batches and whether they are supported by all available data (as per ICH Q6B, 

acceptance criteria or limits for these impurities should be based on data from nonclinical, 

clinical, and stability batches). Stability data to be considered should include the in-use data. 

 

Reference ID: 3047589

(b) (4)

(b) (4) (b) (4)

(b) (4)
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Division of Metabolism and Endocrinology Products 

 

NDA: 203314 

Applicant: Novo Nordisk Inc. 

Stamp Date: 29-SEP-2011 

PDUFA Date: 29-JUL-2012 

Proposed Proprietary Name: Tresiba 

Established Name: Insulin degludec 

Dosage form and strength: Injectable solution, 100 U/mL and 200 U/mL 

Route of Administration: Subcutaneous injection 

Indications: Treatment of diabetes. 

 

CMC Lead: Su (Suong) Tran, ONDQA 

 

ONDQA Fileability: Yes 

 

Are there comments for the 74-day letter? Yes. 

Clarify what the reference is for the units of the dosage strength . In the proposed drug product 

specification, the content of insulin degludec in the formulation is measured as “nmol”, and you state that 

100 corresponds to 600 nmol/ml. Provide a reference for the units of the dosage strength , 

comparable to that submitted for your insulin detemir product (i.e., one unit (24 nmol) of insulin detemir 

corresponds to one IU of human insulin (6 nmol) based on clinical data). 

 
 
 
 

Reference ID: 3047593

(b) (4)

(b) (4) (b) (4)



ONDQA 
IQA (Initial Quality/CMC Assessment) 

 

Page 2 of 23 

 
CONSULTS/ CMC 
RELATED REVIEWS 

COMMENT 

Biopharmaceutics May not be applicable. This is an injectable product, and the 
commercial formulation was used in Phase 3 studies. 

CDRH Review of the multi-dose pen injector. 
EA Categorical exclusion request will be assessed by Primary Reviewer. 
EES EER was sent to Office of Compliance on 13-OCT-2011. 
Methods Validation Validation may be requested of FDA labs after test methods are 

finalized. 
Microbiology Review of 1) microbiology controls proposed for the drug substance 

and drug product, and 2) sterilization and  processing 
validation for the drug product. 

Pharm/Tox To be determined by the primary reviewer. A consult review may be 
needed for the safety evaluation of leachables. 

 
 

This is an electronic NDA, filed as a 505(b)(1) application. The associated IND is IND 73198.  

The drug substance insulin degludec is a New Molecular Entity (NME) for the CMC review purpose. It is 

produced by recombinant DNA (rDNA) technology in Saccharomyces cerevisiae. Insulin degludec is a 

human insulin mutant where Thr B30 is deleted and the ε-amino group of Lys B29 is coupled with 

hexadecanedioic acid via a γ-Glu spacer. Insulin degludec is designed to be an ultra-long-acting basal 

insulin with a duration of action beyond 42 hours. Similarly to the approved insulin detemir (same 

applicant), after subcutaneous injection, the di-hexameric form self-assembles into soluble multi-

hexamers and binds to albumin, creating a depot in the subcutaneous tissue. Monomers slowly and 

continuously enter circulation, resulting in a long half-life.  

The 100 U/mL drug product is a sterile solution for subcutaneous injection, packaged  

 in a disposable 3-mL pen injector (PDS290 or FlexTouch). The pen injector includes the same 

3-mL cartridge; the device and cartridge are assembled at the manufacturing site.   

The 200 U/mL drug product is a sterile solution for subcutaneous injection, packaged only in a disposable 

3-mL pen injector (PDS290 or FlexTouch). The pen injector includes a 3-mL product cartridge; the 

device and cartridge are assembled at the manufacturing site. 

The product has an approximate pH of 7.6. The inactive ingredients are glycerol 19.6 mg/mL, phenol 1.50 

mg/mL, metacresol 1.72 mg/mL, zinc (32.7 mcg/mL in the 100 U/mL and 71.9 mcg/mL in the 200 

U/mL), and water for injection. Hydrochloric acid or sodium hydroxide may be added to adjust the pH. 

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

Reference ID: 3047593

(b) (4)

(b) (4)







ONDQA 
IQA (Initial Quality/CMC Assessment) 

 

Page 5 of 23 

Review comments: 

• Insulin degludec is a recombinant human insulin mutant.  

 

 

  

• Insulin degludec is produced  Saccharomyces cerevisiae strain 

).  

 

 

 

 

. The cell bank characterization will 

include information on adventitious agents. 

• The applicant states that  

 

 

 

  

• 

Reference ID: 3047593

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)
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extractable and leachables. The information will be assessed by the reviewer, with input from the 

PharmTox team if necessary. 

 

Stability. 

The unopened product is stored under refrigeration, 2-8 °C.  

• For the 100 U/ml strength: an expiry of 30 months is proposed by the applicant based on 30-

month stability data at 5 °C and 6-month at 25 °C for three primary stability batches. These 

batches were used in phase 3 clinical studies. Supportive data include validation and production 

batches.  

• For the 200 U/ml strength: an expiry of 30 months is proposed by the applicant based on 18-

month stability data at 5 °C and 6-month at 25 °C for three primary stability batches. These 

batches were used in phase 3 clinical studies. Supportive data include validation and production 

batches. Of note is a supportive batch with 30-month long term data. The reviewer will consider 

all available data, including data for the lower strength and accounting for the same/different 

container closure systems, and determine whether the proposed expiry is appropriate (per ICH 

Q5C guidelines). 

For both strengths, an in-use shelf life of the opened product is proposed to be 56 days at room 

temperature, based on 8-week stability data at 30 °C. The in-use testing was performed on fresh and aged 

samples, which were subjected to movement and needle penetration to simulate patient use. A 

photostability report is provided. 

 

Comparability protocols. The NDA includes two comparability protocols for post-approval changes: 

additional assembly facility for packaging the drug cartridges into the pen injectors and additional drug 

product manufacturing facility. The reviewer will evaluate the adequacy of the testing programs proposed 

to demonstrate comparability of the products before and after the change in manufacturing sites. It is 

noted that a comparability protocol for a new manufacturing facility may not appropriate for downgrading 

a post-approval submission because such a change requires a GMP inspection request. Input from the 

Post-Marketing Branch may be obtained. 

 

 
GMP facilities: EER was sent to the Office of Compliance on 13-OCT-2011 
 

Reference ID: 3047593
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