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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

  FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH   

 
DATE: March 19, 2013 
 
FROM: Donghao (Robert) Lu, Ph.D. 
  Division of Pre-Marketing Assessment - I 

Office of New Drug Quality Assessment 
 
TO: File NDA 203-340  
  
SUBJECT: OC recommendation 

 
RECOMMENDATION: The drug product, Nymalize (Nimodipine) Oral Solution, 60 mg/20 
mL, is recommended for approval from a CMC perspective – an overall “Acceptable” 
recommendation from the Office of Compliance is received.   
 
REVIEW NOTE: 
 
The NDA 203-340 CMC review was completed. All other CMC issues have been resolved, 
except the pending overall recommendation from the Office of Compliance (OC) on 
manufacturing facilities. We have now received the OC “Acceptable” overall recommendation.  
The EES summary report is shown below. 
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M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

  FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH   

 
DATE: August 8, 2012 
 
FROM: Donghao (Robert) Lu, Ph.D. 
  Division of Pre-Marketing Assessment - I 

Office of New Drug Quality Assessment 
 
TO: File NDA 203-340  
  
SUBJECT: OC recommendation 

 
RECOMMENDATION: The drug product, Nymalize (Nimodipine) Oral Solution, 60 mg/20 
mL, can not be recommended for approval from a CMC perspective because of an overall 
“Withhold” recommendation from the Office of Compliance.   
 
REVIEW NOTE: 
 
The NDA 203-340 CMC review was completed. All other CMC issues have been resolved, 
except one pending issue on the overall recommendation from the Office of Compliance (OC) on 
manufacturing facilities. We have now received the OC withhold recommendation (below) on 
one of the facilities, i.e. Enterprises Importfab in Pointe Claire, Quebec, Canada.   
 
-------------------------------------------------------------------------------- 
From: Gould, Shawn  
Sent: Wednesday, August 08, 2012 2:19 PM 
To: Heimann, Martha R; Dunn, Billy; Kishore, Vandna N; Lu, Donghao; Sood, Ramesh 
Cc: CDER OMPQ REVIEW; Smith, Derek; Katz, Russell G; Gooen, Tara 
Subject: RE: NDA 203340 Nimodipine oral solution-Nymalize-SAH-OC question 
 
Agreed.  The facility in question is Enterprises Importfab in Pointe Claire, Quebec.  EES already 
has a withhold recommendation as of May 22, 2012 and will not be changing soon.   
 
/srg  
-------------------------------------------------------------------------------- 
 
 
 
The Establishment Evaluation Report summary is shown on the next pages. 
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I concur with Dr. Lu's recommendation
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Initial Quality Assessment 
Branch I 

Division of New Drug Quality Assessment I 
 
 

OND Division: Division of Neurology Products 
NDA: 203-340 

Applicant:  Arbor Pharmaceuticals 
Stamp Date:  18-Nov-2011 

PDUFA Date: To be determined 
Trademark: Nymalize is proposed 

Established Name: Nimodipine 
Dosage Form: Solution 

Route of Administration:  Oral 
Indication: Subarachnoid hemorrhage 

  
CMC Lead: Martha R. Heimann, Ph.D. 

  
 Yes No 

ONDQA Fileability: The application is considered minimally fileable for CMC. 
Comments for 74-Day Letter    

  
 

Summary and Critical Issues: 
Summary 

Nimodipine is a calcium channel blocker that was originally developed and marketed by Bayer 
Pharmaceuticals as a 30 mg soft gelatin capsule under NDA 18-869 (approved 1988).  It is 
indicated for improvement of neurological outcome by reducing the incidence and severity of 
ischemic deficits in patients with subarachnoid hemorrhage from ruptured intracranial berry 
aneurysms.  Bayer discontinued marketing of the product in 2009; however, generic versions are 
marketed by three firms. 

The recommended dose of nimodipine is 60 mg (2 capsules) every 4 hours for 21 consecutive 
days.  Therapy should be initiated within 96 hours of the subarachnoid hemorrhage.  For patients 
who cannot swallow the capsule, the label instructs that the contents of the capsule be withdrawn 
using a syringe equipped with an 18 gauge needle.  The drug is then administered via a naso-
gastric tube and washed down the tube with 30 mL of normal saline.  This has resulted in a 
number of medication errors, some fatal, due to inadvertent intravenous administration.  To 
address this concern, the Agency had encouraged Bayer, and later the generic firms, to develop a 
liquid formulation. 

The current NDA provides for an oral solution containing 60 mg/mL of nimodipine in a 
PEG-400/glycerin based vehicle.  The product was developed by  

and acquired by Arbor Pharmaceuticals just prior to submission of the application.  
During development,  sought via a pre-IND meeting that was originally scheduled for 
30-Mar-2011.  The meeting was cancelled by the firm after receipt of preliminary comments.  In 
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the preliminary comments, the firm was advised that the recommended stability data package is 
12 months long-term and 6 months accelerated data but that submission of less data would not be 
a reason to refuse-to file.  The firm was also advised that additional stability data received after 
mid-cycle might not be reviewed in the same review cycle.  The firm was also advised by the 
Agency that “No additional nonclinical studies will be needed for an NDA unless safety 
concerns arise (e.g., impurities, degradants) that would require nonclinical safety testing.” 

Drug Substance 

The active ingredient, nimodipine [chemical name: 1,4-dihydro-2,6-dimethyl- 4-(3-nitrophenyl)-
3,5-pyridinedicarboxylic acid, 2-methoxyethyl 1-methylethyl ester], is a well characterized small 
molecule with molecular formula C21H26N2O7 and molecular weight 418.44.   The chemical 
structure of nimodipine is:   

 

The bulk drug substance is a light yellow or yellow crystalline powder, with melting point 
between  and C.  Nimodipine is freely soluble in ethyl acetate, sparingly soluble in 
ethanol 96%, and practically insoluble in water. 

The bulk drug substance is manufactured .  All 
information regarding the manufacture and control of the drug substance in incorporated by 
reference to the manufacturer’s DMF No .  The DMF was most recently reviewed on 
27-Jul-2006 and found adequate.  The DMF has been updated since the last review and was 
resubmitted in CTD format on 22-Nove-2010.  Therefore, the DMF should be reviewed. 

Information in the NDA itself is limited to the information summarized above.  The applicant 
references the current Nimodipine, USP monograph for the acceptance specification and 
analytical procedures. 
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Analytical procedures appear straightforward.  Nimodipine Assay and Related Substances are 
determined using an isocratic reverse phase HPLC method [C18 column, water/methanol/THF 
mobile phase and detection by UV at 235 nm). A separate HPLC method is used for quantitation 
of methylparaben.  The sponsor proposes a  test; use of a 
specific test or addition of a second, orthogonal, nonspecific test will be recommended. 

The NDA stability package is limited.  In the initial submission, long-term  and 
accelerated  data through 3 months were provided for three pilot-scale batches 
of drug product packaged in the intended commercial configurations (16 ounce HDPE bottles 
and 20 mL HDPE cups).  The pilot scale batches were manufactured at the proposed commercial 
facility.  Additional stability data through 6 months were provided for two of the primary 
stability lots in the 10-Jan-2012 amendment.  It is noted that the pilot scale batches were out of 
specification within 2 months under accelerated storage conditions and that testing at the 
intermediate storage condition  was initiated at the 3 month time point.  It is 
also noted that the first primary stability batch (Lot 0430) is reported to have failed release 
testing with individual impurities greater than %.  The applicant’s explanation for this is that 
the lot was tested 52 days after manufacture.  Supportive data through 12 months long term and 
6 months accelerated storage are provided for one research batch manufactured at the  

 facility and packaged in 4 ounce HDPE bottles.  The applicant proposes a month shelf 
life for product stored at room temperature. 

Critical issues for review 

Drug Substance 

No critical issues related to the drug substance were identified during the initial assessment of 
the NDA or initial examination of the drug substance DMF. 

Drug Product 

A number of issues were identified during the initial assessment: 

• Impurities/Degradants–-As discussed above, the applicant has not identified several 
specified degradation products observed in the drug product.  Very limited information 
regarding LC-MS studies to characterize the impurities is provided in Module 3.2.P.8.1. 
Additionally, although the proposed limits for these impurities exceed the ICH 
qualification threshold applicant has not provided justification (e.g., nonclinical data or 
comparison with levels of these degradants in marketed products) for the proposed limits.  
This issue was discussed with the applicant in a teleconference held on 07-Dec-2011.  At 
that time the applicant was advised that comparison to the impurity profiles of the 
marketed products might be a viable approach to impurity qualification.  On 10-Jan-2012, 
the applicant submitted a CMC amendment providing the results of the comparison to 
approved capsule products from three sources ).  On initial 
examination of the amendment it does not appear that the data provided will be adequate 
to qualify the impurities.  The sponsor has also proposed tightening the acceptance 
criteria for specified and total impurities; however, limits for three impurities would still 
exceed ICH qualification thresholds.  The revised specification, however, is based on 
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The following files freeze Global Submit and Adobe Acrobat if text is selected.  This appears to 
be an issue with the pdf files themselves, not a software issue.  We request that you correct this 
problem. 

2.3.S Manufacture 
2.3.S Characterization 
2.3.S Stability 
3.2.S.3.2 Impurities 
3.2.S.5 Reference Standards or Materials 
3.2.S.7.2 Post-approval Stability Protocol and Stability Commitment 
3.2.S.7.3 Stability Data 

Review, Comments and Recommendation:  

From a CMC perspective, the deficiencies noted above are considered review issues and the 
application is minimally fileable.  Given the absence of any nonclinical data to qualify the drug 
product degradants, however, the question of fileability is deferred to the Pharm/Tox review 
team and the clinical division. 

The drug substance is a well-characterized small molecule and the drug product is a simple oral 
solution.  There are no QbD aspects to the submission.  It is recommended that the review team 
include a single CMC reviewer and a Biopharmaceutics reviewer.  The drug substance is not a 
new molecular entity; therefore, a Division-level regulatory briefing is not indicated.  

{See appended electronic signature page} 
Martha R. Heimann, Ph.D. 
CMC Lead, DNDQA-1, ONDQA 

{See appended electronic signature page} 
Ramesh Sood, Ph.D. 
Branch Chief, DNDQA-1, ONDQA 
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