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Drug Substances:  
There are two, non-novel drug substances: ipratropium bromide monohydrate and 
albuterol sulfate. These drug substances are well known and are indicated to have 
been approved as components of Combivent Inhalation Aerosol (NDA 20-291, a 
CFC MDI). 
 
All of the information which pertains to these drug substances is cross referenced 
to DMF (albuterol sulfate) and DMF  (ipratropium bromide). The 
CMC information for the drug substances in the corresponding DMFs was 
reviewed and found adequate.  
 
Ipratropium bromide monohydrate 
The ipratropium bromide is a quaternary ammonium compound and it is freely 
soluble in water (>90 mg/mL).   
CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, 
MOLECULAR WEIGHT 
Chemical Name 
(8r)-3-alpha-Hydroxy-8-isopropyl-1-alpha-H,5-alpha-H-tropanium bromide (±)-tropate 
 
 
 
 
 
 
Molecular Weight: 430.4 
Molecular Formula: : 
C20H30BrNO3. H2O 
 
Salbutamol Sulphate/A1buterol Sulfate 
Albuterol has two ionizable groups: the phenolic hydroxyl group (pKa = 9.3) and 
the secondary amine group (pKa 10.3). Therefore, albuterol is freely soluble in 
acidic aqueous solutions (approximately 200 mg/mL).  
Chemical Name 
(RS)-2-tert-Butylamino-1-[4-hydroxy-3-(hydroxymethyl)phenyl)]-ethanolsulfate 
 
 
 
Molecular weight: 576.7 
Molecular Formula: C26H44N2010S 
 
 
 
Conclusion:   The drug substances are  satisfactory 

(b) (4) (b) (4)
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Drug Product: 
The drug product is described as being composed of a “sterile, aqueous, multi-
dose solution of ipratropium bromide monohydrate and albuterol sulfate for oral 
inhalation delivered by the Respimat inhaler. Each actuation from the Respimat 
inhaler delivers 20 mcg of ipratropium bromide monohydrate and 100 mcg of 
albuterol in 11.4 mcL of solution from the inhaler mouthpiece. The recommended 
dose is 1 actuation 4 times a day.” The device will only be used with a single 
cartridge; it is not refillable. The number of actuations on the label is 120 for the 
commercial product and 60 actuations for the physician’s sample. Once the 
cartridge is inserted into the Respimat device, the drug product may be used for 
up to 3 months. 
 
The drug formulation is an aqueous solution, packaged in  

an aluminum can or cylinder (cartridge). The 
solution formulation contains, in addition to the two drug substances, water for 
injection,  hydrochloric acid, benzalkonium chloride, and EDTA (edetate 
disodium).  

 
 
The provided stability data support an expiration dating period for the drug 
product of  for the drug product. 
 
The main outstanding CMC remaining issues related to the drug product include: 

- Potential leachable and malfunction issues for the device 
- Modification of a specification for an alternate analytical method for 

aerodynamic particle size distribution 
- Patient use issue pertaining to the insertion of the cartridge into the 

device  
 
Conclusion:  The drug product is not satisfactory.   
 
Overall Conclusion:  
From a CMC perspective, the application is approvable pending satisfactory 
responses to the CMC deficiencies and acceptable cGMP recommendation from 
office of compliance. 

 
Ali Al-Hakim, Ph.D. 
Branch Chief,  
DPA I/ONDQA 

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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CHEMISTRY NDA FILEABILITY CHECKLIST 
 

IS THE CMC SECTION OF APPLICATION FILEABLE?  Yes 
 
The following parameters are necessary in order to initiate a full review, i.e., complete enough to review 
but may have deficiencies. 
 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  Reference to DMFs and 
NDA 

8 Does the section contain controls for the drug 
product? 

X   

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

X   

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   

14 Is there a Methods Validation package? X   
15 Is a separate microbiological section included? X   
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Draft CMC Comments for the Applicant 
 

1. As requested in the End of Phase two meeting Jan. 18, 2008, provide in vitro comparative data 
(ASPD and Delivered Dose) for the Respimat device containing the ipratropium bromide and 
albuterol sulfate combination formulation compared to albuterol sulfate single ingredient 
delivered by the Respimat device.  We note that you have provided these data for ipratropium 
bromide in the pharmaceutical development report of Module 3 but not for albuterol sulfate.   

2. Update the NDA with in-use stability with drug product stored at 21 months followed by 
insertion of the cartridge into the Respimat device.   

3. As requested in the EoP2 meeting, provide a characterization study to demonstrate the 
presence or absence of foreign particulates in the drug product.   
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