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First Generic No 
 

    Review of an Amendment 
 
I. Executive Summary 

Previously, Nastech submitted in vivo bioequivalence (C04-006) study on its calcitonin salmon 
nasal spray, 200 IU/0.09 mL (30 doses product, Lot R05002), comparing it to the reference 
product, Miacalcin® Nasal Spray, 200 IU/0.09 mL (30 doses product, Lot H4043).  The 
bioequivalence study was incomplete due to several deficiencies. 
 
In the current amendment, the firm satisfactorily responded to all deficiencies. 
 
From the DBE point of view, the application is complete with no deficiencies. 
 
 
 
II. Table of Contents 

I. Executive Summary...............................................................................................................................................1 
II. Table of Contents...............................................................................................................................................1 
III. Review of Submission .......................................................................................................................................1 
IV. Deficiency Comments .......................................................................................................................................4 
V. Recommendations .............................................................................................................................................4 
VI. Attachments .......................................................................................................................................................5 

 
 
III. Review of Submission 

In the current amendment, the firm responded to the following deficiencies: 
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Deficiency 1:  The in vivo bioequivalence study (C04-002) is not acceptable because the 90% 
confidence intervals for LAUCt are outside the acceptable limits of 80-125%.  
 
Firm’s Response:  The firm acknowledged that the bioequivalence study C04-002 is not 
acceptable.   
 
Reviewer’s Comment:  The firm’s response is acceptable since the firm had conducted another 
bioequivalence study C04-006 previously. 
 
The following comments and requests for information pertain only to bioequivalence study C04-
006: 
 
Deficiency 2:  Please provide content uniformity data for the test product used in the study. 
 
Firm’s Response:  The firm noted that the test product used in the study was from lot number 
R05002 which is the packaged lot number for lot number 05001.  The spray content uniformity 
for packaged lot R05002 is provided below: 
 

Mean:  104%    Min:      Max: 
 
Reviewer’s Comment:  The firm’s response is acceptable. 
 
 
Deficiency 3:  In the Clinical Study Report, pages 49, and 52, you reported 11 adverse events 
following administration of Miacalcin®.  According to Table 12.2.2-1, Summary of Distinct 
Subjects with Adverse Events by Treatment and Preferred Term, 10 adverse events were reported 
following administration of Miacalcin®.  Please clarify the discrepancy. 
 
Firm’s Response:  The firm noted that a single subject (#111) had two adverse events 
(dizziness) coding to the same Preferred Term.  Table 12.2.2-1 counts the distinct number of 
subjects who experienced the adverse events.  If a subject has more than one adverse event that 
codes to the same preferred term, the subject should be counted only once for that preferred term.  
Therefore, in this table, for the MedDRA Preferred Term of “Dizziness” there is a count of 1.  
According to Listing 16.2.9-1, the subject experienced two separate events (classified as 
dizziness and lightheaded) that were both coded to the Preferred Term of Dizziness. 
 
Reviewer’s Response:  The firm’s response is acceptable. 
 
Deficiency 4:  The subjects in group 2, periods 2, 3 and 4 were dosed on 4/1/2005, 4/2/2005 and 
4/3/2005 respectively. Sample analysis began on 4/1/2005. 2005). Please note that analysis of 
blood samples should be initiated after the completion of clinical portion of the in vivo 
bioequivalence study. 
Firm’s Response:  The firm acknowledged that sample analysis began prior to completion of 
enrollment.  However, no samples were analyzed for a particular subject prior to that subject’s 
completion of all study treatment. 

 

(b) (4) (b) (4)
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The firm noted that only samples from subjects 1-6 were analyzed prior to completion of the 
clinical portion of the entire study.  Moreover, at no time were results from these analyses were 
available to the firm prior to completion of study treatments for either group. 
 
Subjects in Group 1 were administered doses on March 24-27, 2005, and discharged from the 
clinic on March 27, 2005.  Plasma samples from Group 1 were received by analytical site on 
March 31, 2005, and sample analysis were started on April 26, 2005. 
 
Subjects in Group 2 were administered doses on March 31, and April 1-3, 2005, and discharged 
from the clinic on April 3, 2005.  Plasma samples from Group 2 were received by analytical site 
on April 6, 2005.  No samples from Group 2 were analyzed until April 26, 2005.  The firm also 
provided a summary table stating the dates the individual subject samples were analyzed. 
 
The firm noted that the analytical site provided the final assay results to pharmacokinetic staff 
for analysis on June 23, 2005. 
 
Reviewer’s Comment:  The firm’s response is satisfactory. 
 
Deficiency 5:  Please provide a summary table stating the dates the individual subject samples 
were analyzed. 
 
Firm’s Response:  The firm provided a summary table stating the dates the individual subject 
samples were analyzed. 
 
Reviewer’s Comment:  The firm’s response is satisfactory. Group 1 subjects completed the 
study prior to the start of blood sample analysis, and analyses of group 1 data meet the 
bioequivalence criteria. 
 
 
Comment about baseline calcitonin levels 
 
It is noted that the firm did not measure baseline endogenous calcitonin concentrations because 
the firm demonstrated that ELISA assay was specific for salmon calcitonin.  

Salmon Calcitonin ELISA Kit by was 
used to measure salmon calcitonin.  As per the assay kit package insert (attached in Section VI), 
the cross-reactivity of the salmon calcitonin antiserum was measured against the human 
calcitonin up to 500 pg/mL, and no cross-reactivity was detected. 
 
E-mail correspondences are attached in Section VI. 

 

(b) (4)

(b) (4)(b) (4) (b) (4)
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IV. Deficiency Comments 

None 
 
V. Recommendations 

1. The in vivo bioequivalence study (C04-06) conducted by Nastech on its calcitonin salmon 
nasal spray, 200 IU/0.09 mL (30 doses product, Lot R05002), comparing it to the reference 
product, Miacalcin® Nasal Spray, 200 IU/0.09 mL (30 doses product, Lot H4043), is 
acceptable.  The study demonstrates that Nastech’s calcitonin salmon nasal spray, 200 
IU/0.09 mL (30 doses product) is bioequivalent to the reference product, Miacalcin® Nasal 
Spray, 200 IU/0.09 mL (30 doses product). 

 
The application is complete. 
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VI. Attachments 

Email correspondences discussing the baseline calcitonin levels are attached below: 
 
 
From: Dhariwal, Kuldeep R 
Sent: Monday, November 06, 2006 2:15 PM 
To: Patel, Devvrat 
Subject: FW: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
 
______________________________________________  
From:  Davit, Barbara M   
Sent: Monday, November 06, 2006 2:05 PM 
To: Dhariwal, Kuldeep R 
Cc: Conner, Dale P 
Subject: RE: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
Kuldeep: 
 
Thanks! 
 
Barbara 
 
_____________________________________________  
From:  Dhariwal, Kuldeep R   
Sent: Monday, November 06, 2006 2:05 PM 
To: Davit, Barbara M 
Cc: Conner, Dale P; Dhariwal, Kuldeep R 
Subject: RE: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
Barbara: 
 
Ten different lots of human EDTA plasma were spiked with Salmon calcitonin at a concentration of 12 
pg/mL. The following were the results: (mean 
11.4). 
 
The firm concluded that the method was specific. 
 
Kuldeep 
_____________________________________________  
From:  Davit, Barbara M   
Sent: Monday, November 06, 2006 1:59 PM 
To: Dhariwal, Kuldeep R 
Cc: Conner, Dale P 
Subject: RE: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
Kuldeep: 
 
What was the conclusion? Was the assay specific for salmon calcitonin? 
 
Thanks, 
 
Barbara 
 
_____________________________________________  
From:  Dhariwal, Kuldeep R   

 

(b) (4)
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1. The first study was reviewed by Moheb and the DBE did not ask for such data. However, the firm 
indicated that all Group I subjects (subject Nos. 001 to 045) were observed to have positive pre-dose 
levels of calcitonin for both treatments. This group also had increased values of Cmax, AUCt and AUCinf 
for both treatments relative to the other groups. A quality control (QC) analysis of the data indicated that 
the anomalous results in Group I were traceable to a single lot of aprotinin, a calcitonin protease inhibitor, 
used by the sponsor to prepare the blood collection tubes before sample collection. One lot of aprotinin 
from commercial vendor was used for tubes for the first 45 subjects, while another lot of aprotinin from the 
same commercial vendor was used for blood tubes for the other subjects and for the method 
development and method validation work.  
 
2. The study reviewed by Dev had 192 subjects and only 3 subjects had measurable calcitonin levels at 0 
h. Therefore, the firm could not have submitted baseline levels even if we had asked. The firm used 
ELISA and LOQ was 4 pg/mL. The firm also states that the lower limit of quantitation was originally 
intended to be 2.00 pg/mL.  However, during the course of the validation, neither pool quantified 
consistently within acceptable limits.  Therefore, the lower limit of quantitation was raised to 4.00 pg/mL.  
 
Thanks, 
 
Kuldeep 
 
 << File: 76979A0806.doc >>       << File: 76979SignOff.doc >>  
 
 
From: Dhariwal, Kuldeep R 
Sent: Monday, November 06, 2006 2:14 PM 
To: Patel, Devvrat 
Subject: FW: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
 
______________________________________________  
From:  Davit, Barbara M   
Sent: Monday, November 06, 2006 2:14 PM 
To: Dhariwal, Kuldeep R; Conner, Dale P 
Subject: RE: REVIEW 76979 Nastech Calcitonin Nasal Spray Dev 8-18-06 
 
Kuldeep: 
 
Please make a note somewhere in the review that baseline concentrations were not 
measured because Nastech demonstrated the ELISA assay was specific for salmon calcitonin 
and that human calcitonin did not interfere with the assay. Please attach the emails 
regarding assay specificity. 
 
Other than that, no changes. Please finalize. 
 
Barbara 
 
 
 

 Salmon Calcitonin ELISA  Kit by
is attached below. 

 

 

(b) (4)

(b) (4)

Following this page, 6 pages withheld in full (b)(4)

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



 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
ANDA: 76-979 APPLICANT: Nastech Pharmaceutical Company Inc. 
 
DRUG PRODUCT: Calcitonin Salmon Nasal Spray  
 200 IU/0.09 mL (30 doses product) 
 
The Division of Bioequivalence has completed its review and 
has no further questions at this time. 
 
Please note that the bioequivalence comments provided in 
this communication are preliminary.  These comments are 
subject to revision after review of the entire application, 
upon consideration of the chemistry, manufacturing and 
controls, microbiology, labeling, or other scientific or 
regulatory issues.  Please be advised that these reviews 
may result in the need for additional bioequivalence 
information and/or studies, or may result in a conclusion 
that the proposed formulation is not approvable.   
 
 

Sincerely yours, 
 
 
 

 
Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
 
 

 



 

  

BIOEQUIVALENCE – ACCEPTABLE         Submission dates: 8/18/2006 
 
 
 
1. STUDY AMENDMENT (STA)       Strength: 200 IU/0.09 mL 
 Outcome:  AC  
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