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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

   
METHODS VALIDATION REPORT SUMMARY 

 
TO: Yong Hu, CMC Reviewer  

Office of New Drug Quality Assessment (ONDQA) 
E-mail Address: Yong.Hu@fda.hhs.gov  
Phone:  (301)-796-5031 
Fax: (301)-  
 

FROM: FDA 
 Division of Pharmaceutical Analysis 

James Allgire, Team Leader 
 Suite 1002 

1114 Market Street 
 St. Louis, MO 63101 
 Phone: (314) 539-3813 
 
Through: Benjamin J. Westenberger, Deputy Director  
                 Phone: (314) 539-3869 
 
SUBJECT: Methods Validation Report Summary 
 
 

Application Number: NDA 202-450      
 
 Name of Product: Aclidinium bromide dry powder inhaler, 400 mcg 

Applicant: Forrest laboratories 

 Applicant’s Contact Person: Amjad M Iqbai 

 Address: Harborside Financial Center, Plaza V, Suite 1900, Jersey City, NJ 07311 
 
 Telephone: 201-386-2117 Fax: 631-858-7921 
              
 
Date Methods Validation Consult Request Form Received by DPA: 12/08/11      

Date Methods Validation Package Received by DPA: 12/08/11  

Date Samples Received by DPA:  1/11/12 

Date Analytical Completed by DPA:  4/27/12        

 
Laboratory Classification: 1. Methods are acceptable for control and regulatory purposes.   
 2. Methods are acceptable with modifications (as stated in accompanying report).   
 3. Methods are unacceptable for regulatory purposes.   
 
Comments:   
 
        Cover memo and summary of results are attached.  
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      Center for Drug Evaluation and Research 
                                                                                     Division of Pharmaceutical Analysis 

St. Louis, MO 63101 
Tel. (314) 539-3794 

 
Date:  April 20, 2012  
 
To:  Yong Hu, CMC Reviewer 
   Alan Schroeder, CMC Lead 
 

              Through: B. J. Westenberger, Deputy Director, Division of Pharmaceutical Analysis, (HFD-920) 
 
From:  Xiaofei Liu, Chemist (HFD-920) 
 
Subject:  Methods Validation for NDA 202-450 
   Aclidinum bromide dry powder inhaler, 400 mcg 
   Forrest Laboratories 
 
 
The following methods were evaluated and are acceptable for quality control and regulatory purposes with 
modifications: 
 

1. PRD-TM-ANL-00484 Dose Content Uniformity Determination for Aclidinium Bromide (LAS 34273) 
contained in LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC  

2. PRD-TM-ANL-00482 Aerodynamic Particle Assessment of Aclidinium Bromide (LAS 34273) contained 
in LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC 

 
 

The Division of Pharmaceutical Analysis (DPA) considers the following modification essential to the methods: 
 

1. PRD-TM-ANL-00484 Dose Content Uniformity Determination for Aclidinium Bromide (LAS 34273) 
contained in LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC 

 
• On page 7, the method states  

 
 

• On page 7, the method states  
  
 

 
The Division of Pharmaceutical Analysis (DPA) has the following comments pertaining to these methods: 

 
2. PRD-TM-ANL-00482 Aerodynamic Particle Assessment of Aclidinium Bromide (LAS 34273) contained 

in LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC 
 

• Aerodynamic Particle Size Distribution (ASPD) of Aclidinium Bromide (LAS 34273) is evaluated 
using  

 
• On page 11, the method states MMAD is the “Mass Mean Aerodynamic Diameter”, but MMAD is 

actually the “Mass Median Aerodynamic Diameter.” 
 
 

 
 
 
             DEPARTMENT OF HEALTH & HUMAN SERVICES 
                   Food and Drug Administration  
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Summary of Results        NDA 202450 

 
 
 
1. Method PRD-TM-ANL-00484: Dose Content Uniformity Determination for Aclidinium Bromide (LAS 34273) 

contained in LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC 
 

Results 
 

  Dose 1 Dose 30 Dose 60  Average  
  

Individual Recovered
Amount(ug) 
% Avg. Dose Content
Uniformity  
% Nominal Dose 

 
 

 

 Dose 1 Dose 30 Dose 60 Average Specification  
Individual Recovered Amount (µg) 
% Avg. Dose Content Uniformity 
% Nominal Dose 

  
 

2. Method PRD-TM-ANL-00482: Aerodynamic Particle Assessment of Aclidinium Bromide (LAS 34273) contained in 
LAS 34273 Powder for Inhalation, 400 µg/Dose by HPLC 

 
Results 
 
 

 
 
 
 
 
 
 

 
 
 
 
  

 
 

Amt per actuation (µg) 
 Dose 1 Dose 30 Dose 60 Specification 
Sum
Sum
Sum
Sum
Total (ug) 
Average (ug) 

Total Sum (% of Average) 

Fine Particle Dose 
MMAD (um) 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

   
METHODS VALIDATION CONSULT REQUEST FORM 

 
TO: FDA 
 Division of Pharmaceutical Analysis 

Attn: Benjamin (Nick) Westenberger 
 Suite 1002 

1114 Market Street 
St. Louis, MO 63101 

 
FROM: Yong Hu, CMC Reviewer 

Alan Schroeder, CMC Lead 
Office of New Drug Quality Assessment (ONDQA) 
E-mail Address: yong.hu@fda.hhs.gov  
Phone:  (301)-796-5031 
Fax.: (301)-      

 
     Through: Prasad Peri, Branch Chief 
    Phone: (301)-796-1730 
  and 
 Jeannie David, ONDQA Methods Validation Project Manager 
 Phone: 301-796-4247 
 
SUBJECT: Methods Validation Request 
 

Application Number: NDA 202-450   
 
 Name of Product: Aclidinium bromide dry powder inhaler, 400 mcg 

Applicant: Forrest Laboratories 

 Applicant’s Contact Person: Amjad M. Iqbai 

 Address: Harborside Financial Center, Plaza V, Suite 1900, Jersey City, NJ 07311 
 
 Telephone: 201-386-2117  Fax: 631-858-7921  
              
 
Date NDA Received by CDER: 6/23/11    Submission Classification/Chemical Class: Type 1 

Date of Amendment(s) containing the MVP: 9/23/2011  Special Handling Required: No  

DATE of Request:  December 6, 2011      DEA Class: N/A 

Requested Completion Date: 2/23/2012    Format of Methods Validation Package (MVP) 

PDUFA User Fee Goal Date: 4/23/2012     Paper  Electronic  Mixed 

 
We request suitability evaluation of the proposed manufacturing controls/analytical methods as described in the subject application.  Please submit a 
letter to the applicant requesting the samples identified in the attached Methods Validation Request.  Upon receipt of the samples, perform the tests 
indicated in Item 3 of the attached Methods Validation Request as described in the NDA.  We request your report to be submitted in DARRTS promptly 
upon completion, but no later than 45 days from date of receipt of the required samples, laboratory safety information, equipment, components, etc.  We 
request that you notify the ONDQA Methods Validation Requestor and the ONDQA Methods Validation Project Manager of the date that the validation 
process begins.  If the requested completion date cannot be met, please promptly notify the ONDQA Methods Validation Requestor and the ONDQA 
Methods Validation Project Manager.   
Upon completion of the requested evaluation, please assemble the necessary documentation (i.e., original work sheets, spectra, graphs, curves, 
calculations, conclusions, and accompanying Methods Validation Report Summary).  The Methods Validation Report Summary should include a 
statement of your conclusions as to the suitability of the proposed methodology for control and regulatory purposes and be electronically signed by the 
laboratory director or by someone designated by the director via DARRTS.  The ONDQA CMC Reviewer, ONDQA Methods Validation Project Manager, 
and ONDQA CMC Lead/Branch Chief should be included as cc: recipients for this document.   
All information relative to this application is to be held confidential as required by 21 CFR 314.430.
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Additional Comments:        

 
 
 

Methods Validation Request Criteria  
 
 

MV 
Request 
Category 

Description 

0 New Molecular Entity (NME) application, New Dosage Form 
or New Delivery System 

1 
Methods using new analytical technologies for 
pharmaceuticals which are not fully developed and/or accepted 
or in which the FDA laboratories lack adequate validation 
experience (e.g., NIR, Raman, imaging methods) 

2 

Critical analytical methods for certain drug delivery systems  
(e.g., liposomal and microemulsion parenteral drug products, 
transdermal and implanted drug products, aerosol, nasal, and 
dry powder inhalation systems, modified release oral dosage 
formulations with novel release mechanisms)  

3 Methods for biological and biochemical attributes (e.g., 
peptide mapping, enzyme-based assay, bioassay) 

4 
Certain methods for physical attributes critical to the 
performance of a drug (e.g., particle size distribution for drug 
substance and/or drug product) 

5 
Novel or complex chromatographic methods (e.g., specialized 
columns/stationary phases, new detectors/instrument set-up, 
fingerprinting method(s) for a complex drug substance, 
uncommon chromatographic method 

Reference ID: 3055505
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6 
Methods for which there are concerns with their adequacy 
(e.g., capability of resolving closely eluting peaks, limits of 
detection and/or quantitation)  

7 Methods that are subject to a “for cause” reason 
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Drug substance 
 
This drug substance is a “long-acting antimuscarinic agent co-developed by Almirall and 
Forest for the treatment of patients with COPD, including chronic bronchitis and 
emphysema.  Reference is made to IND 68,653 for aclidinium bromide…”   
 
Drug substance information (aclidinium bromide micronized drug substance) is 
referenced to DMF   Assessment of this DMF is not included in this IQA for 
confidentiality reasons.  This DMF was previously reviewed by Dr. Prasad Peri on 3/15/2004 
and found adequate for an IND.  This DMF was completely updated (7 volumes) on 4/29/11 (date 
of submission).  The following drug substance information in this review was provided by the 
applicant in the NDA. 
 
“NOMENCLATURE 
International Non-Proprietary Name (INN) and United States Approved Name 
(USAN): 
 
Aclidinium bromide 
 
Chemical Names: 
 
IUPAC: (3R)-3-[(hydroxy)di(thiophen-2-yl)acetyloxy]-1-(3-phenoxypropyl)-1λ5- 
azabicyclo[2.2.2]octan-1-ylium bromide 
 
1-Azoniabicyclo[2.2.2]octane, 3-[(hydroxydi-2-thienylacetyl)oxy]-1-(3- 
phenoxypropyl)-, bromide, (3R)-“ 
 
“The drug substance has one chiral center. Aclidinium bromide has a single stereoisomer 
with the (3R) configuration.” 
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differences over 12 months on stability (based on single stage data, fine particle 
dose and grouped stages).  Stability testing was performed using a single dose for 
APSD testing. 
 
The drug product in in-use testing is said to be stable over the in-use life, after 
open storage at 25°C/75%RH and at 20°C/~35%RH.  (Section 2.3.P pg. 33) 
 
Multiple dose delivery (due to multiple pressing of the dosage key) is said to be 
not possible due to a prevention mechanism.   
 
Other robustness tests are discussed. 
 

Extractables and leachables: 
 

Extractables and leachables were studied from the perspective of the PQRI 
recommendations.  Extractable details are referenced to DMF   None of the 
observed extractables were observed as leachables in the drug formulation powder after 
protected storage at 25°C/60%RH for up to 24 months (with the exception of some 
unknown unspecified peaks (maximum ), therefore routine testing for 
leachables is viewed by the applicant as unnecessary.  Routine extractables testing is 
performed to limit extractables in polymeric components (see Section 3.2.P.2.4, pp. 85-
93).  For leachables results, see pp. 94-95. 
 

Comment:  The reviewer should assess whether there is an extractable/leachable 
correlation (as described in the PQRI proposal for Orally Inhaled and Nasal Drug 
Products). 

 
Drug products returned from the clinical studies: 
 
Complaint devices in clinical trial LAS-MD-33 were evaluated.  Out of 143 inhalers 
investigated, no defect was found in 137 inhalers.  The other 6 devices were investigated 
further.  See section 3.2.P.2.4 pp. 96-100.  No “Class 1” or “Class 2” defects were 
observed (per the document: emea/ins/gmp/313510/2006, found on the internet, Class 1 
and Class 2 defects are defects that may be potentially life threatening (1) or may cause 
illness or mistreatment (2)). 

 
Complaint devices from the clinical trial M/34273/34 were assessed.  Of 42 returns (out 
of 8280 inhalers used in the study), 35 were found to have no defect.  The others were 
assessed.  No “Class 1” or “Class 2” defects were observed (per the document: 
emea/ins/gmp/313510/2006, found on the internet, Class 1 and Class 2 defects are defects 
that may be potentially life threatening (1) or may cause illness or mistreatment (2)). 

 
Fifty non-complaint devices from the clinical trial LAS-MD-34 were returned and 
examined.  These yielded a low percentage of “pharmaceutical-technical complaints,” 
none of which was considered to be critical for the patient’s safety. 
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indicating attributes including mean and individual data are presented in Section 
3.2.P.8.3 Stability Data.” 
 
“No increase of foreign particles could be observed during the stability studies. 
Since the amount of foreign particles remained constant, it is unlikely that the 
kind of particles has changed. Therefore, testing of foreign particles will only be 
conducted on release of the drug product by light obscuration and no testing will 
be performed on stability.” [quoted from 2.3.P, page 57). 
 

Comment:  Graphical plots are provided for stability data for some parameters 
(e.g., dose content uniformity, aerodynamic particle size distribution).  SAS 
transport files are said to be provided but they are not evaluated here.   

 
Other stability studies which were conducted include in-use stability and photostability 
studies.  No stability concerns are indicated by the applicant for the in use studies 
(through 12 months) and for the photostability studies (the drug product is said not to be 
photosensitive).   
 
Supporting DMFs: 
 
 
DMF 

# TYPE HOLDER ITEM REFERENCED 

IV  (DMF was 
first received on 4/11/2011 and has never 
been reviewed.) 

III DMF was first 
received on 1/19/11 and has never been 
reviewed.) 

II micronized aclidinium bromide (DMF was 
reviewed, once, by Dr. Prasad Peri on 
3/15/2004 and found adequate for an IND.)  
This DMF was completely updated (7 
volumes) on 4/29/11 (date of submission). 

    
 

Supporting Device Master File (MAF):  [if relevant] 
N.A. 

 
Letters of authorization for the above DMFs:  yes, these are provided (Section 1.4.1). 
 
IND for this drug product:   IND 68653    
 
related IND 72252 (for aclidinium bromide and formoterol fumarate for COPD) 
 
Filing Check List: 
 
 Parameter Yes No Comment 

Reference ID: 3007120
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The missing stability 
attribute is  foreign 
particulate matter.  Dose 
content uniformity 
acceptance criteria on 
stability through product life 
appear to only require  
of nominal dose.  This will 
be improved in the proposed 
commercial specification.  
Full stability time points 
were evaluated for inverted 
product, but upright product 
was only stability tested at 
annual intervals (25°C).  It 
appears that the only 
regression analysis 
reported was on 12 months 
of data (for the parameter, 
“mean content per 
cartridge” data only).  Note 
that a cartridge contains 60 
doses.  Acceptability of the 
expiry date is a review 
decision.  Additional 
regression analyses for other 
stability parameters may be 
necessary in order to 
consider the proposed shelf 
life, especially since 12 
months of data are provided 
for a proposed 24 month 
expiry, but this is a review 
decision. 
 
Note that drug substance 
stability data are referenced 
to DMF , and data up 
to 48 months are indicated to 
be available for two batches, 
and 24 months for a third 
batch. 

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

  In the IND meetings, there 
was considerable discussion 
and significant details of 
CMC data that should be 
provided, in submission of 
the NDA. Whether all of the 
requested information has 
been provided in the NDA is 
a review issue. 

Reference ID: 3007120
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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 package per the guidance 
was not found (e.g. in 3.2.R) 

 
 
Certain review issues which were noted are listed below for consideration by the 
reviewer  
 

The applicant states that “even the lowest patient inspiratory flow rates 
observed in clinical trials are sufficient to deliver an adequate fine particle 
dose.”  (2.3.P, pg. 30).  The reviewer should confirm the last statement above, 
pertaining to the lowest observed patient inspiratory flow rates vs. the flow 
range used in in vitro testing. 
 
The reviewer should assess whether the failures seen in complaint devices 
and normally functioning devices (obtained from drug product used in 
clinical trials) represent significant safety concerns in terms of design 
problems, etc.    

 
Assess the data provided to justify lack of testing of foreign particles on 
stability.  It is proposed to only test this attribute at release.  [2.3.P, pg. 57] 

 
Once a methods validation package has been received, a methods validation 
request should be submitted to the CDER St. Louis laboratory, since this 
product is an NME.  Suggested methods to be validated/verified include dose 
content uniformity and aerodynamic particle size distribution. 

 
 A consult is recommended for drug product microbial limits testing; 

however, USP <61>, <62> and <1111>  are referenced , with no actual 
method description provided.  It should be determined first whether the USP 
description for microbial limits testing is adequate, or if the method used 
should be fully described.  The justification for lack of microbial limits 
testing of the drug substance should be evaluated. 

 
The reviewer should see whether adequate data are provided to justify not 
testing the amorphous content of the drug substance on stability. 

 
The reviewer should assess whether there is an extractable/leachable 
correlation (as described in the PQRI proposal for Orally Inhaled and Nasal 
Drug Products). 
 
We should request the following additional specifications for lactose:  
amorphous content, and particle shape and morphology, unless absence of 
these specifications is adequately justified. 

Reference ID: 3007120
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Reviewer should check for additional (other than reported) characterization 
tests that are typically recommended for DPIs, e.g. device robustness and 
ruggedness, dose buildup and cleaning instructions, profiling of doses near 
reservoir exhaustion, molding tool scale up, and microscopic evaluation. 

 
Comments for applicant: 
 
Clarify what acceptance and release testing you will routinely perform on receipt of 
the drug substance and the lactose excipient. 
 
Provide full drug substance specifications to the NDA (i.e. a list of tests, acceptance 
criteria and analytical procedures), and validation data for the analytical methods 
for the drug substance, since you need to be able to periodically verify the 
information on the certificates of analysis for the drug substance. 
 
Provide full excipient (lactose monohydrate) specifications to the NDA (i.e. a list of 
tests, acceptance criteria and analytical procedures), and validation data for the 
analytical methods for the excipient, since you need to be able to periodically verify 
the information on the certificates of analysis. 
 
Provide drug product characterization data to demonstrate the effect on the 
performance of the drug product if the device is horizontal but inverted. 
 
Provide a statement that all drug substance facilities are ready for GMP inspection. 
 
As part of your request for a categorical exclusion, provide a statement pertaining 
to extraordinary circumstances pursuant to 21 CFR 25.15.  Extraordinary 
circumstances are defined in 21 CFR 25.21. 
 
Include in the NDA specifications for the  as well as 
the micronized drug substance. 
 
Provide a methods validation package as indicated in our guidance, Guideline for 
Submitting Samples and Analytical Data for Methods Validation. 
 
IND  Information particularly relevant to CMC review: 
    
Device changes were discussed at the EOP2 meeting. 
 
A change in the drug product manufacturing site was discussed at the EOP2 
meeting. 
 
Potential genotoxic impurities and stability data were discussed at the preNDA 
CMC meeting. 
 

Reference ID: 3007120
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All minutes of IND meetings pertaining to CMC issues are worth reviewing prior to 
review of the NDA. 
 
Recommendation:  
 
Fileable from CMC perspective 
EES – status is “pending” 
 
Recommend a pharm/tox consult for impurities/degradants/leachables, and possibly 
a CDRH consult for evaluation of complaint inhaler investigations  
 
Methods validation to be requested since this drug is an NME. 

Reference ID: 3007120
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Attachment A:  Nanotechnology product evaluating questions:  
 

1, This review contains new information added to the table below:  ___x____Yes; 
_______No 
Review date:   
2)  Are any nanoscale materials included in this application? (If yes, please proceed to the next 
questions.)  Yes______; No___x___ ;         Maybe (please specify)____________________ 
 
3 a) What nanomaterial is included in the product? (Examples of this are listed as search terms in 
Attachment B.) _______________________________________________________________ 
 
3 b) What is the source of the nanomaterial?   
4)  Is the nanomaterial a reformulation of a previously approved product? 
 
Yes    No  
5)  What is the nanomaterial functionality? 
Carrier_________________; Excipient__________________; Packaging________________ 
API____________________; Other____________________ 
  
6)  Is the nanomaterial soluble (e.g., nanocrystal) or insoluble (e.g., gold nanoparticle) in an 
aqueous environment? 
Soluble __________________; Insoluble___________________  
 
7)  Was particle size or size range of the nanomaterial included in the application?  
Yes_______(Complete 8); No________ (go to 9).  
 
8)  What is the reported particle size?  
Mean particle size___________ ; Size range distribution___________; Other________________ 
 
9)  Please indicate the reason(s) why the particle size or size range was not provided: 
______________________________________________________________________________
______________________________________________________________________________
 
10, What other properties of the nanoparticle were reported in the application (See Attachment 
E)? _______________________________________________________________ 

 
11)  List all methods used to characterize the nanomaterial?_____________________________ 
______________________________________________________________________________
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