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MEMORANDUM: DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC 

HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 
DATE: 15-MAR-2011 
 
TO:  N22383 File 
 
FROM: Craig M. Bertha, Ph.D. 

Chemistry Reviewer 
ONDQA, Division III, Branch VIII 

 
THROUGH: Prasad Peri, Ph.D. 
  Acting Branch Chief 
  ONDQA, Division III, Branch VIII 
 
SUBJECT: ACCEPTABLE recommendation from the Office of Compliance for application 

of 14-MAR-2011; Altered CMC recommendation 
 
SUMMARY: Previously on 20-FEB-2011, the Office of Compliance had put forth a 
WITHHOLD recommendation due to an Official Action Indicated (OAI) alert for the Novartis 
site at Suffern, NY (CFN 2416082), which is a packaging site for the drug product.  After 
Novartis withdrew the site from the application (10-MAR-2011, amendment), the Office of 
Compliance re-evaluated the application and altered their recommendation.  The Office of 
Compliance has placed an overall recommendation of ACCEPTABLE into the EES on 14-MAR-
2011.  The CMC team can now recommend that the application be approved. 
 
RECOMMENDATION: The application is recommended for approval. 
 
 
 
      _______________________________ 
      Craig M. Bertha, Ph.D. 
      CMC Reviewer, ONDQA 
 
 
cc: 
OND/DPARP/CHill 
ONDQA/DIV 1/CBertha/15-MAR-2011 
ONDQA/DIV 1/PPeri_______________ 
ONDQA/DIV1/ASchroeder 
OND/DPARP/TMichele 
ONDQA/SPatwardhan 

Reference ID: 2918127
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

CRAIG M BERTHA
03/15/2011

PRASAD PERI
03/15/2011
I concur
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MEMORANDUM: DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC 

HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 
DATE: 22-FEB-2011 
 
TO:  N22383 File 
 
FROM: Craig M. Bertha, Ph.D. 

Chemistry Reviewer 
ONDQA, Division III, Branch VIII 

 
THROUGH: Prasad Peri, Ph.D. 
  Acting Branch Chief 
  ONDQA, Division III, Branch VIII 
 
SUBJECT: Withhold recommendation from the Office of Compliance for application of 20-

FEB-2011; Altered CMC recommendation 
 
SUMMARY: The Office of Compliance had placed an overall recommendation of 
ACCEPTABLE into the EES on 10-NOV-2010.  Based on review of the amended application, 
the CMC team recommended approval of the application in the 20-DEC-2010, review.  
However, the Office of Compliance has now provided a WITHHOLD recommendation in the 
EES for the application on 20-FEB-2011.  The Novartis site at Suffern, NY (CFN 2416082), 
which is a packaging site for the drug product, is listed in the EES with an Official Action 
Indicated (OAI) alert.  All other sites have an acceptable status.  Considering that the Office of 
Compliance now provides a WITHHOLD recommendation, the CMC team no longer can 
recommend approval of the application. 
 
RECOMMENDATION: The application is approvable pending the applicant’s resolution of 
the compliance issues and the issuance of an acceptable recommendation from the Office of 
Compliance for the application. 
 
 
      _______________________________ 
      Craig M. Bertha, Ph.D. 
      CMC Reviewer, ONDQA 
 
 
 
 
cc: 
OND/DPARP/CHill 
ONDQA/DIV 1/CBertha/20-FEB-2011 
ONDQA/DIV 1/PPeri_______________ 
ONDQA/DIV1/ASchroeder 

Reference ID: 2908296
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
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/s/
----------------------------------------------------

CRAIG M BERTHA
02/22/2011

PRASAD PERI
02/23/2011
I concur
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MEMORANDUM: DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC 

HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 
DATE: 14-JAN-2011 
 
TO:  N22383 File 
 
FROM: Craig M. Bertha, Ph.D. 

Chemistry Reviewer 
ONDQA, Division III, Branch VIII 

 
THROUGH: Prasad Peri, Ph.D. 
  Acting Branch Chief 
  ONDQA, Division III, Branch VIII 
 
SUBJECT: Review of Report PHAD000828A: Drug product capsule and device 

interchangeability study (28-SEP-2010, Amendment) 
 
BACKGROUND: The clinical team has expressed a concern that patients might unintentionally 
attempt to use the indacaterol drug product capsules (Arcapta™) in other devices that are similar 
to the Concept1 or Neohaler™, even though misuse is prohibited by product labeling.  Other 
similar devices that are already approved and marketed are the Aerolizer® device from the 
Foradil® Aerolizer® product that delivers formoterol fumarate, and the HandiHaler® device 
from the Spiriva® HandiHaler® drug product that delivers tiotropium bromide.  The P.2 section 
of the 28-SEP-2010, amendment to the application contained a report that addressed this 
potential interchangeability from the in vitro performance testing perspective.  Although these 
studies are not required to be evaluated to support the CMC section of the application, the 
clinical team has requested that the CMC team review this report to gauge the characteristics and 
magnitude of any differences in the in vitro performance data. 
 
The applicant has studied the effects of potential device interchanges on the pharmaceutical 
performance through the device-life of 30 days, for the 75 mcg strength Arcapta™ capsules.  
They assessed the key performance parameters of Aerodynamic particle size distribution (APSD) 
and delivered dose uniformity (DDU).  They chose testing flow rates that lead to a pressure drop 
across all devices of for Concept1 and Aerolizer®,  for 
HandiHaler®).  The total volume of air collected was  for all cases for the APSD and  for 
DDU determinations. The applicant accounted for the difference in the aerodynamic cut-offs of 
the Next Generation Impactor (NGI) with the two different flow rates. 
 
Note that the applicant had provided comparative data earlier, demonstrating the in vitro delivery 
performance (APSD and DDU) for 150 and 300 mcg Arcapta™ capsules with the Concept1 and 
the Aerolizer® devices (see chemistry review #2 dated 16-JUL-2009).  In summary, the in vitro 
data for dose delivery and APSD were considered to be comparable, regardless of whether or not 
the Arcapta™ capsules were delivered from a Concept1 or an Aerolizer® device. 
 

Reference ID: 2891666
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DATA SUMMARY AND EVALUATION: The applicant has chosen to test the devices with 
the same pressure drop as opposed to using the same flow rate.  A  pressure drop can be 
generated across both the Concept1 (Neohaler™) and Aerolizer® devices, but only at a 
relatively high flow rate of .  To generate this same pressure drop across the 
HandiHaler® device, a much lower flow rate of  is needed, thus demonstrating the 
higher resistance of the HandiHaler® versus the other two devices.1  As such, it is expected that 
the greatest in vitro performance differences would be observed if Arcapta™ capsules were used 
with a HandiHaler® device.  This would appear to be supported by the in vitro performance data 
in the report. 
 
The study used 75 mcg strength Arcapta™ capsules from production scale batch X296LF and 
commercially available Aerolizer® and HandiHaler® devices.  The cut points for the NGI run at 
the two flow rates differ and are shown below: 
 

 
It is noted that a minimum of one (1) hour of rest time was used during the waste shots between 
the test capsules.  This is important as there can be alterations of delivery performance due to 
electrostatic charge build-up during accelerated wasting scenarios (the applicant is likely aware 
of this from their development work with the approved Foradil® Certihaler® application).  The 
applicant cleaned the Concept1 device as per the labeling, i.e., every seventh actuation.  No 
cleaning is required nor was any performed when the doses were collected with the Aerolizer® 
and the HandiHaler® devices. 
 
The specific testing plan is reproduced below from the report. 

________________________________________________________ 
________________________________________________________ 

Start of Sponsor Material 

 

                                                 
1Resistance to airflow (R) is a function of the square root of the pressure drop ΔP and the volumetric flow rate Φ as 
per the equation: (ΔP)1\2 = R Φ.  (See Clark, A.R., Hollingworth, A.M., 1993. The relationship between powder 
inhaler resistance and peak inspiratory conditions in healthy volunteers - implications for in vitro testing.  J. Aerosol. 
Med. 6, 99–110.) 
 Reference ID: 2891666
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End of Sponsor Material 

________________________________________________________ 
________________________________________________________ 

 
Figures 3-1 to 3-3 (reproduced in attachment 1) show APSD results from the 1st, 14th, 15th, and 
30th capsules from each of the devices tested by the NGI.  With all three devices, the first capsule 
displays lower delivery mass of fine particles of indacaterol.  This is not unexpected as there is 
typically more initial hold-up of drug on the virgin surfaces of the parts of the device that form 
the drug flow path, as compared to hold-up from later doses from the same device.  As the 
surface is coated with drug from subsequent doses, it is observed that for all three devices the 
APSD is stabilized by the middle of life doses (14th capsule).  It can be concluded that regardless 
of the device used with the Arcapta™ capsules, the pattern of hold-up through device life is 
similar, at least under the in vitro test conditions. 
 
Figures 3-4 to 3-6 (reproduced in attachment 2) provide the mass of drug as a function of 
aerodynamic size attained at the beginning, middle, and end doses.  Note that the middle dose 
results are the average of the 14th and 15th capsules results for each.  From these plots it is 
observed that the APSD profiles for the delivered indacaterol are similar from the Concept1 and 
the Aerolizer® devices, and that these profiles differ somewhat from the APSD profile when the 
HandiHaler® is used.  That is, there is a shift in the distribution to larger particle sizes as the 
HandiHaler® delivers a smaller amount of fine particles below  in aerodynamic size and 
slightly larger amounts of particles above this size.  It is generally accepted that particles with an 
aerodynamic diameter less than approximately 5 mcm can be inhaled into the lungs.  In that 
respect, when using the HandiHaler® device there is  fine particles below 5.0 mcm in 
size when compared to Concept1 delivery.  The Aerolizer®, on the other hand, delivers only 
slightly more mass of drug below 5.0 mcm in size ( ) than when the Concept1 device is used.  
The plot reproduced below summarizes these deposition mass differences across the device-life 
(beginning, middle, and end capsules) for particles less than 5.0 mcm. 

________________________________________________________ 
________________________________________________________ 

Start of Sponsor Material 

Reference ID: 2891666

(b) (4)

(b) (4)

(b) (4)







N22383  p. 6 
 

End of Sponsor Material 
________________________________________________________ 
________________________________________________________ 

 
From the above plots and table, it can be seen that the mean dose delivery of the 75 mcg strength 
Arcapta™ capsules is similar regardless of which device is used, although there are differences 
noted in the profiles and levels of variability.  The Aerolizer® provides the most variable 
delivery whereas the HandiHaler® the least, in terms of the %RSD.  The through-life dose 
delivery profiles for the Concept1 and Aerolizer® devices are comparable and both are observed 
to have lower than target delivery for the first several capsules.  This type of drug hold-up is not 
observed with the HandiHaler® device, which is unexpected, as all three devices were observed 
to deliver lower than target amounts of fine particles for the initial capsules during the NGI 
testing to attain APSD data. 
 
CONCLUSIONS: The in vitro testing of DDU and APSD has been performed using standard 
test methods well described in the compendia (e.g., USP <601>).  The applicant’s choice to 
match pressure drop as opposed to flow rate for this testing also follows the compendial 
approach, albeit, the latter proposes  as the comparative pressure drop.3  Whether or not 
comparisons of in vitro device performance should be done at a common pressure drop or a 
common flow rate is still open for debate.  The Office of Generic Drugs currently proposes to 
compare test and reference DPI devices at several fixed flow rates across a range.  But it must be 
kept in mind that ANDA applicants would likely strive to produce test devices that had a 
matching flow resistance to the reference device, such that it would not matter which testing 
approach was taken (i.e., fixed flow rate or fixed pressure drop).  As stated above, the 
HandiHaler® device has a significantly higher resistance than either the Concept1 or the 
Aerolizer® devices.  Considering this, and the differences in the design of the HandiHaler®, it is 
not unexpected that this results in observed differences in the DDU and APSD data collected 
with the same Arcapta™ capsules from the HandiHaler® when compared to the other two 
devices.  The Concept1 and Aerolizer® devices have comparable flow resistance (see plot below 
from the 02-APR-2009, amendment) and similar design. 

________________________________________________________ 
________________________________________________________ 

Start of Sponsor Material 

                                                 
3 It is unlikely that a  pressure drop could be achieved with the relatively low resistance Concept1 and 
Aerolizer® devices, even at the maximum recommended flow rate of   However, the achievement of a 
kPa pressure drop across the HandiHaler® device would likely be easily achievable below the limiting compendial 
flow rate of 100 L/min. Reference ID: 2891666

(b) (4)

(b) (4)

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

(b) (4)





N22383  p. 8 
 

                                                                                                                                                            

 
 
 
      _______________________________ 
      Craig M. Bertha, Ph.D. 
      CMC Reviewer, ONDQA 
 
 
 
 
cc: 
OND/DPAP/CHill 
ONDQA/DIV3/CBertha/14-JAN-2011 
OND/DPARP/AHarry 
OND/DPARP/TMichele 
ONDQA/DIV3/PPeri_______________ 
ONDQA/DIV3/ASchroeder 

 
Pharmacodynamic, Efficacy, and Safety Data From Two Randomized, Double-Blind Studies in Patients With 
Asthma and an In Vitro Study Comparing Two Dry-Powder Inhalers Delivering a Combination of Salmeterol 50 
mcg and Fluticasone Propionate 250 mcg: Implications for Establishing Bioequivalence of Inhaled Products.  Clin. 
Ther. 31, 370-385. 

Reference ID: 2891666
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CRAIG M BERTHA
01/14/2011

PRASAD PERI
01/14/2011
I concur
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MEMORANDUM: DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC 

HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 
DATE: 16-DEC-2010 
 
TO:  N22383 File 
 
FROM: Craig M. Bertha, Ph.D. 

Chemistry Reviewer 
ONDQA, Division III, Branch VIII 

 
THROUGH: Prasad Peri, Ph.D. 
  Acting Branch Chief 
  ONDQA, Division III, Branch VIII 
 
SUBJECT: Response to Information Request letter of 08-DEC-2010; CMC recommendation 
 
SUMMARY: In the third CMC review dated 18-NOV-2010, the team recommended that the 
application be approved.  Nevertheless, there were a few issues that needed clarification.  These 
issues were identified in the 08-DEC-2010, information request letter in comments 6-9.  The 
applicant’s responses to these comments in the 15-DEC-2010, amendment are the subjects of 
this review. 
 
EVALUATION: 
 
Agency Comment 6 
Agree to reassess and revise, as appropriate, the acceptance criteria for lactose impurities, 
once a sufficient number of batches (e.g., ≥ten) are tested using the new reporting limit of 

. Propose acceptance criteria that are reflective of the data obtained. The limited 
data for three batches of lactose provided thus far do not support the permissive limit of 
up to  total impurities in lactose, with all having less than  totals. 
 
Summary of Applicants Response (15-DEC-2010) 
Novartis states that they commit to “reassess and revise, as appropriate, the acceptance criteria 
for lactose impurities, once fifteen (15) additional batches of lactose monohydrate are evaluated 
using the new reporting limit of ” 
 
Evaluation: Adequate. 
 
Agency Comment 7 
Revise the HOW SUPPLIED section of the package insert to more accurately describe 
the blister cards, e.g., “Box of 30 (5 blister cards with 6 capsules each).” 
 
Summary of Applicants Response (15-DEC-2010) 
The HOW SUPPLIED/STORAGE AND HANDLING section of the labeling has been revised 
with respect to the description of the blister cards.  The description now reads: 

Reference ID: 2879204
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RECOMMENDATION: The application is recommended to be approved, from the CMC 
perspective. 
 
 
 
      _______________________________ 
      Craig M. Bertha, Ph.D. 
      CMC Reviewer, ONDQA 
 
 
 
 
cc: 
OND/DPAP/CHill 
ONDQA/DIV 1/CBertha/16-DEC-2010 
ONDQA/DIV 1/PPeri_______________ 
ONDQA/DIV1/ASchroeder 

Reference ID: 2879204
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12/16/2010
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I concur
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11/16/2010

PRASAD PERI
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I concur

Reference ID: 2864275



 
 
MEMORANDUM: DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC 

HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 
DATE: 14-OCT-2009 
 
TO:  N22-383 File 
 
FROM: Craig M. Bertha, Ph.D. 

Chemistry Reviewer 
ONDQA, Division I, Branch II 

 
SUBJECT: Update on Establishment Evaluation Request for 

N22383 Arcapta Neohaler (indacaterol inhalation powder); CMC 
recommendation 

 
SUMMARY:  
 
The Office of Compliance issued an overall recommendation of ACCEPTABLE for the 
application on 13-OCT-2009. 
 
RECOMMENDATION: Considering the recommendation from the Office of Compliance, the 
application is recommended to be approved, from the CMC perspective. 
 
 
 
      _______________________________ 
      Craig M. Bertha, Ph.D. 
      CMC Reviewer, ONDQA 
 
 
 
 
cc: 
OND/DPAP/CHill 
ONDQA/DIV 1/CBertha/14-OCT-2009 
ONDQA/DIV 1/PPeri 
ONDQA/DIV1/ASchroeder 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22383 ORIG-1 NOVARTIS

PHARMACEUTICA
LS CORP

Arcapta Neohaler
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Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22383 ORIG-1 NOVARTIS

PHARMACEUTICA
LS CORP

INDACATEROL
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Arcapta™ (indacaterol maleate inhalation 
powder) 

 
Novartis Pharmaceuticals Corporation 

 
 
 

Craig M. Bertha, Ph.D. 
ONDQA for DPAP 
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ONDQA PAL's Initial Quality Assessment 
Prasad Peri, Ph.D., Division of Pre-Marketing Assessment 1, Branch 2 

Page 1 of 23 

 
OND Division of Pulmonary and Allergy Products 

NDA: 22-383 
Applicant: Novartis Pharmaceutical Corporation 
Stamp Date: 18-Dec-2008 
PDUFA Date: 18-Oct-2009 
ONDQA 5 month date: 18-Mar-2009 
Proposed Proprietary Name: Arcapta®  
Established Name: (indacaterol maleate) 
Dosage form and strength: Inhalation Powder,  per capsule.     
Route of Administration: oral inhalation 
Indications: Treatment of Chronic Obstructive Pulmonary Disease (COPD) 
 
PAL: Prasad Peri, Ph.D. Branch II/DPA I/ONDQA 
 
Fileability recommendation: Acceptable for filing 
Review team recommendation: Single primary reviewer (Craig Bertha, Ph.D) 
 
 
Time goals:  
• Initial Quality Assessment in DFS: by 06-Feb-2009 (Filing meeting) 
• Chemistry filing memo in DFS: by 06-Feb-2009  
• Filing decision “Day 45”: 06-Feb-2009 ( set by Clinical Division) 
• Filing review issues “Day 74”: 2-Mar-2009 (set by Clinical Division) 
• Chemistry Review (DR/IR) letter: by 18-May-2009 
• Mid-cycle meeting “Month 5”: 12-May-2009  
• Wrap Up: 18-Aug-2009 
• Final Chemistry Review “Month 8” in DFS: by 25-Aug-2009 
• Secondary Review Due: September 9, 2009 
• Labeling Tcon: September 14, 2009 (1:30-2:30)) 
• CDTL Memo:  September 15, 2009 
• Action Package Readiness: September 18, 2009 
• Division Director Memo: September 18, 2009 
• Division Goal: October 16, 2009 
• PDUFA: 18-Oct-2009 
 
Relevant Applications 
 
IND 48,649 (QAB 149 Indacaterol Maleate Inhalation Powder with lactose) 

(b) (4)

(b) (4)

(b) (4)
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