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Stability Data: 
The application contains 48 months of stability data from lots D10024, C1110003, C1110004 and 
C1110002 which adequately support the requested shelf life of 48 months when stored at 2-8 °C. An 
additional 24 months of stability data for batch 4001V has also been included in the resubmission. There 
are no identifiable trends in impurities between the prior batches and batch 4001V and in particular, the 
levels of the degradation impurity  are almost identical.  
 
The sponsor has committed to continuing the ongoing stability study for the validation batch 4001V for s 
minimum of 48 months. The study will be performed by Allphamed Pharbil (including sample storage 
and sample analyses) and comprises two storage conditions (2-8 °C and 25 °C/60% r.h.). Samples at 2-8 
°C will be stored for at least 48 months, samples at 25 °C/60% r.h. will be stored for at least 6 months. In 
addition, at least one commercial batch per year will be put on stability at the intended storage conditions 
of 2-8 °C. An annual retest up to the end of shelf-life will be performed according to the current testing 
procedure and shelf-life specification. 
 
A photostability study was reported in the original submission. Samples were exposed to 1.2 million lux 
hours of light. Exposure to light led to formation of various individual degradation products (at least 24 
products characterized by RRT were detected). The light exposed sample showed a degradation of about 

 compared to the dark control. Macimorelin drug substance is regarded as photosensitive, but when 
stored in the aluminum foil presentation, no photodegradation is observed. 
Adequate. 
 
 
Labeling & Package Insert 
Carton Labels: 
 

(b) (4)

(b) 
(4)

APPEARS THIS WAY ON ORIGINAL
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concentration (EIC) into the aquatic environment was calculated to be  ppb. This value is well 
below the threshold of 1 ppb which would require an environmental assessment. Therefore, the claim of 
categorical exclusion can be granted. 
 

 
 
 

(b) (4)
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The data indicate that the solubility of the formulations are similar at room temperature without 
any agitation of the solution. 
 
The effect of agitation on the solubility of macimorelin acetate granules were carried out at 22°C. 
Magnetic stirrer at 250 rpm, 500 rpm, and 750 rpm stirring speed was used to determine the 
solubility of macimorelin acetate granules. The summary results are shown in the following table. 
 

Influence Of Stirring Speed At 22°C, Mean (RSD) 
Formulation Stirring Speed 

250 500 750 
AEZS-clinical 88.6 (0.9%) 87.6 (1.0%) 89.0 (  
To-be-marketed  96.8 (1.0%) 95.7 (1.8%) 97.8 (1.7%) 

 
The results indicate that there was no significant difference in the solubility of macimorelin 
acetate granules from AEZS-clinical and to-be-marketed formulations due to different agitation 
speeds. 
 
In summary, based on the solubility profiles observed from the various products under various 
temperatures and agitations, it appears that the  the AEZS- 
formulations is not expected to influence the bioavailability of macimorelin. Therefore a waiver 
from conducting an in-vivo bioavailability study for NDA 205598 is granted from 
biopharmaceutics perspective. 
 
RECOMMENDATION:  
 
The Office of New Drug Quality Assessment Completed the review of Biopharmaceutics portion 
of NDA 205-598 and recommends an approval with granting a bio-waiver for the AEZS- 
formulations. 
 
Signature                                                                  Signature   
Assadollah Noory, Ph.D.                                           Tapash Ghosh, Ph.D.   
Biopharmaceutics Reviewer                                      Team Leader  
Office of New Drug Quality Assessment                  Office of New Drug Quality Assessment 
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IQA and Filing Review Cover Sheet

1. NEW DRUG APPLICATION NUMBER: 205598

2. DATES AND GOALS:

Letter Date: 04-NOV-2013 Submission Received Date : 05-NOV-2013

PDUFA Goal Date: 05-NOV-2014
(NDA in “The Program”)

3. PRODUCT PROPERTIES:

Trade or Proprietary Name: Macrilen (proposed)

Established or Non-Proprietary 
Name (USAN):

Macimorelin acetate

Dosage Form:  oral solution

Route of Administration Oral

Strength/Potency 0.5 mg/mL reconstituted solution (60 mg ) 

Rx/OTC Dispensed:    Rx

4. INDICATION: Diagnosis of adult growth hormone deficiency

5. DRUG SUBSTANCE STRUCTURAL FORMULA:

6. NAME OF APPLICANT (as indicated on Form 356h): Aeterna Zentaris GmbH
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Biopharmaceutics letter dated 04-MAR-2013:
Regarding the effect of concentration of the drug on absorption, does the proposed approach adequately address the 
Division’s request for information?
FDA Response: Yes, your approach seems appropriate.

Question 2
Regarding composition and dissolution, does the proposed approach adequately address the Division’s request for 
information?
FDA Response: No. Your proposed dissolution method is inappropriate for the given drug product. However, you may 
be able to bridge the different formulations (provided in Table 5 of your meeting package) using the solubilization 
methodology provided on Page 13 of the meeting package. To support the bridging of the three formulations provide 
the following comparison data using the solubilization methodology:
a.   Collect solubility data using the above methodology by leaving the prepared solutions on the 
bench for additional time as per the following:
- With stirring for 2-3 minutes and collect sample for analysis
- Without stirring (and collect sample for analysis): 10 minutes, 15 minutes, 20 minutes and 30 
minutes
b.  Provide the non-normalized for target filling weight data for comparing the dosing solutions in 
addition to the data provided in Table 3.

Question 3
Regarding biowaiver requirements to evaluate the effects of various conditions and stirring speeds, does the proposed 
approach adequately address the Division’s request for information?
FDA Response: No. As we stated in Response to Question 2, the proposed dissolution method is inappropriate for the 
given drug product (for e.g.,  is not suitable). Also note our request for additional data in our 
response for Question 2.

Question 4
Does the data and rationale presented herein support a request for a biowaiver to be submitted in a New Drug 
Application (NDA) for this product as a diagnostic for adult growth hormone deficiency?
FDA Response: Although the rationale provided comparing the composition of the three formulations appears 
appropriate and supports your request for a biowaiver, the data provided to support the approval of the biowaiver are 
not adequate. Please note that biowaivers are only granted during NDA review. Therefore, submit in your NDA 
submission the biowaiver request and supportive data noted in our response for Question 2.

Biopharmaceutics letter dated 20-MAR-2013:
Dissolution vs. Solubilization:
Regarding your comments on dissolution, AEZS mistakenly used the term ‘dissolution’ within the briefing document 
when it should have used the term ‘solubilization’. In fact, all data in the briefing book except for table 4 were 
generated with the solubilization methodology provided on page 13 of the meeting package.
The data in Table 4 are meant to demonstrate that AEZS-130 adsorbed to excipients is released under physiological 
conditions with respect to pH and/or the composition of the medium in which it is dissolved.  Inadvertently,   

, was mentioned on page 14 of the briefing
book;  however, the experiment was actually be conducted using a magnetic stirrer enabling higher rotation speeds 

 which are necessary to keep the suspended particles from floating on the surface of the dissolution solvent.
Finally, as the drug product is administered as an oral solution, dissolution testing according to USP <711> is not 
applicable and it was not our intention to propose such a test.
It appears that our inadvertent use of the term ‘dissolution’ caused a misinterpretation of the results provided, but we 
believe our explanation clarifies this point.
FDA Response: Yes.

Question 2:
We appreciate the Agency’s proposal for additional tests using the solubilization methodology. Using the basic 
methodology for solubilization as provided in our earlier submission, the studies will be conducted as follows:
Dissolve the  by stirring for 2-3 minutes, take one sample immediately and further samples after
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8.

Are drug product manufacturing sites 
are identified on FDA Form 356h or 
associated continuation sheet.  For 
each site, does the application list:
 Name of facility,
 Full address of facility including 

street, city, state, country 
 FEI number for facility (if 

previously registered with FDA)
 Full name and title, telephone, fax 

number and email for on-site 
contact person.

 Is the manufacturing responsibility 
and function identified for each 
facility?, and

 DMF number (if applicable)

x
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: 5 November 2013

TO: NDA 205598

FROM: Bryan S. Riley, Ph.D.
Team Leader (Acting)
OPS/New Drug Microbiology Staff

THROUGH: Stephen E. Langille, Ph.D.
Master Review Microbiologist
OPS/New Drug Microbiology Staff

cc: Abolade Adeolu, R.Ph., MS, MBA
Regulatory Project Manager
OND/DMEP

SUBJECT: Product Quality Microbiology assessment of Microbial Limits for 
Macrilen (macimorelin acetate granules for oral solution) [Submission 
Date: 5 November 2013]

The Microbial Limits specification for Macrilen (granules for oral solution) is acceptable 
from a Product Quality Microbiology perspective. Therefore, this submission is 
recommended for approval from the standpoint of product quality microbiology. 

The drug product is tested for Microbial Limits at release using a method consistent with USP 
Chapter <61> (Microbiological Examination of Non-sterile Products: Microbial Enumeration 
Tests) and <62> (Microbiological Examination of Non-sterile Products: Tests for Specified 
Microorganisms). The Microbial Limits acceptance criteria are consistent with USP Chapter 
<1111> (Microbiological Examination of Non-sterile Products: Acceptance Criteria for
Pharmaceutical Preparations and Substances for Pharmaceutical Use).

Table 1 – Microbial Limits Specifications
Test Acceptance Criteria

Total Aerobic Microbial Count (USP <61>) NMT CFU/g
Total Yeast and Mold Count (USP <61>) NMT CFU/g
E. coli (USP <62>) Absent in 1 g

Reference ID: 3402231

(b) (4)



M E M O R A N D U M

The Microbial Limits test methods were verified to be appropriate for use with the drug product 
following procedures consistent with those in USP Chapters <61> and <62>. 

The drug product will also be tested for Microbial Limits at expiry as part of the post-approval 
stability protocol.

The draft labeling for the drug product instructs the health care provider to dissolve the drug 
product granules in water and administer the solution within 30 minutes of preparation.

ADEQUATE

Reviewer Comments – The microbiological quality of the drug product granules is controlled 
via a suitable testing protocol and the post-constitution in-use period is appropriate for the 
maintenance of microbial quality.

END
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