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The PK profile of oral nimodipine depicted in Figure 2 is similar to that shown for 
clinical PK study D86-036-01 (n=18 subjects) for a single oral dose of 60 mg (tablet and 
capsule) as reported in the Summary Basis for Approval (SBA) for Nimotop® NDA 18-
869 approved in 1988, though the Cmax seem to be lower than that from study D86-036-
01 (Figure 3). 
 
Figure 3. Plasma concentrations of nimodipine following capsule and table doses of 60 mg. 

 
 
The SBA also states that the major routes of nimodipine metabolism are demethylation of 
the ethoxymethoxy ether, dehydrogenation of the pyridine analogue, cleavage of the ester 
groups by hydrolysis to carboxylic acids, and hydroxylation of methyl group with 
subsequent glucuronide conjugation. Dehydrogenation of the pyridine analogue produces 
a metabolite BAY m8922 which has the same chemical structure as that of metabolite M-
I .  
 
The oral bioavailability of nimodipine is about 13% in humans. Thus, for a nimodipine 
dose of 60 mg, about 7.8 mg nimodipine enters systemic circulation. As shown above, the 
exposure of M-I formed in vivo is comparable or slightly lower than that of nimodipine. 
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BIOPHARMACEUTICS REVIEW 
Office of New Drug Quality Assessment 

Application No.:  NDA 203-340 

Submission Date: November 18, 2011 

 
Reviewer:  Kareen Riviere, Ph.D. 

Division: Neurology Products Acting Biopharmaceutics Supervisory 
Lead: Angelica Dorantes, Ph.D. 

Applicant: Arbor Pharmaceutics Secondary Signature: Sandra Suarez-Sharp, 
Ph.D. 

Trade Name:  Nymalize Date 
Assigned: November 23, 2011 

Generic Name:  Nimodipine oral solution Date of 
Review:  April 24, 2012 

Indication:  
To improve neurological outcome in 
patients with subarachnoid hemorrhage 
(SAH) due to ruptured aneurysms  

Formulation/strengths: Solution/ 60 mg per 20 mL 
Route of 
Administration: Oral 

Type of Submission: 505(b)(2) New Drug 
Application 

 
SUMMARY: 
 
This submission is a 505(b)(2) New Drug Application for 60 mg per 20 mL Nimodipine oral solution. The 
indication is for the improvement of neurological outcome in patients with subarachnoid hemorrhage (SAH) due to 
ruptured aneurysms. 
  
Nimodipine is currently approved as Nimotop® capsules (NDA 18-869; approved in 1988) and as other generic 
capsules. Nimotop® capsules are formulated as liquid filled soft gelatin capsules for oral administration. The 
Applicant’s intent is to market an oral solution dosage form of nimodipine to facilitate the administration of 
nimodipine in patients who cannot swallow and require nasogastric administration. The oral solution dosage form 
would eliminate the need to extract the capsule contents with a syringe, as currently required, and thereby may 
reduce the incidence of intravenous administration. The Applicant proposes that Nymalize be administered through 
a naso-gastric tube as well. 
 
This submission includes a request to waive the in vivo bioavailability studies for the proposed product. To support 
the waiver request, the Applicant provided: 

1. A qualitative description of the proposed product formulation and the formulation of the reference product,  
2. Published literature containing pharmacokinetic data for an oral solution of nimodipine (60 mg dose), and 
3. A comparison of the dosage and administration of the proposed product formulation versus the formulation 

of the reference product.  
The Biopharmaceutics review for this NDA is focused on the acceptability of the waiver request. 
 
The qualitative description of the proposed product formulation and the formulation of the reference product 
demonstrates that the proposed product and the Reference Product (Nimotop®) do not contain any inactive 
ingredients that may significantly alter the bioavailability of nimodipine.  
 
The pharmacokinetic data from published literature suggest that the bioavailability of an oral solution of nimodipine 
is comparable to that of the Reference Product when its contents are administered as an oral solution.  
 
The dosage and administration of the proposed product formulation versus the formulation of the Reference Product 
reveals that the proposed product will be administered similarly as the Reference Product in patients who cannot 
swallow and require nasogastric administration. 
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RECOMMENDATION:  
 
This application is recommended for approval from a Biopharmaceutics standpoint. A waiver from the CFR 
requirement to conduct in vivo bioavailability studies is granted for the proposed product for the following reasons: 

1. Since the label of the reference product allows for the capsule contents to be given as an oral solution, then 
similar dosage form can be implied. The oral solution contains nimodipine in a similar concentration as the 
reference product when given as an oral solution; 

2. The composition of the proposed oral solution does not contain any known inactive ingredients that may 
alter the bioavailability of nimodipine;  

3. The composition of the Reference Product does not contain any known inactive ingredients that may alter 
the bioavailability of nimodipine;  

4. There is published pharmacokinetic data for nimodipine oral solution which indicates that nimodipine oral 
solution has comparable bioavailability to the Reference Product when its contents are administered as an 
oral solution; and 

5. Based on current clinical practice described in the label of the Reference Product, the GI safety of the 
proposed oral solution is implied.  

 
 
    Kareen Riviere, Ph.D.                                                Sandra Suarez-Sharp, Ph.D.    
     Biopharmaceutics Reviewer                                                 Senior Biopharmaceutics Reviewer 
     Office of New Drug Quality Assessment                             Office of New Drug Quality Assessment 
 
     cc: Angelica Dorantes, Ph.D. 
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Reviewer’s Comments and Evaluation: 
The formulations of the proposed and reference products contain some similar ingredients. Since the reference 
product was approved in 1988, it is difficult to extract a record of its quantitative composition. Therefore, making 
a quantitative comparison of the proposed product and reference product is not feasible. Nonetheless, the 
formulations of the proposed product and the RLD do not contain any inactive ingredients that may significantly 
alter the bioavailability of nimodipine.  
 
 
2. Nimodipine Pharmacokinetic Data  
 
The label for Nimotop® capsules states that nimodipine is rapidly absorbed after oral administration and peak 
concentrations are generally attained within one hour. However, the bioavailability of nimodipine averages 13% 
after oral administration because of its high first-pass metabolism. 
 
In this NDA, the Applicant references a published study conducted by Bayer AG that includes pharmacokinetic data 
for an I.V., tablet, and oral solution formulation of nimodipine (refer to Tables 2, 3, and 4). Note that Bayer is the 
sponsor for Nimotop® capsules. 
 

Table 2. Mean Pharmacokinetic Parameters of Orally Administered Nifedipine (NF), Nitrendipine (NT),  
and Nimodipine (NM) as I.V. Bolus Injections (adapted from Ramsch et al. Am. J. Nephrol., 1986) 

 
 
 

Table 3. Mean Pharmacokinetic Parameters of Orally Administered Nifedipine (NF), Nitrendipine (NT), and 
Nimodipine (NM) Solid Oral Preparations (adapted from Ramsch et al. Am. J. Nephrol., 1986) 

 
 
 

Table 4. Mean Pharmacokinetic Parameters of Orally Administered Nifedipine (NF), Nitrendipine (NT), and 
Nimodipine (NM) as Solution (adapted from Ramsch et al. Am. J. Nephrol., 1986) 

 
 
Ramsch et al. state that a commercial tablet preparation of Nimotop® has a bioavailability of 5-10% after 
administering a 20 mg dose (refer to Table 3). However, Ramsch et al. did not calculate the bioavailability of the 
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nimodipine oral solution, which was prepared in a mixture of water plus organic solvent (polyethylene glycol, 
ethanol, or cremaphor).  

 
Reviewer’s  Comments and Evaluation: 
This reviewer calculated the bioavailability of the nimodipine oral solution based on the above published PK data 
for the I.V. formulation (Table 2) and oral solution (Table 4) using the following equation: 
 

opVI

VIop

DoseAUC
DoseAUC

F
×
×

=  

 
The calculated bioavailability of nimodipine oral solution used in the study by Ramsch et al. for different body 
weights is shown in Reviewer’s Table 1. 
 

Reviewer’s Table 1. Calculated Bioavailability of Nimodipine Oral Solution (60 mg dose) 
Using PK Data from Ramsch et al. Am. J. Nephrol., 1986 

Body Weight (kg) Bioavailability (F, %) 
70 9.7 
80 11.1 
90 12.5 

100 13.9 
120 16.7 

 
The nimodipine oral solution used in this published study has a bioavailability of approximately 10-17% (based 
on body weight of 70 - 120 kg) after administering a 60 mg dose. The bioavailability of the Nimotop® capsules 
(13%) stated in the label for the reference product is within this range. The bioavailability of the proposed oral 
solution is expected to be similar to that of the oral solution used in this published literature because neither 
formulation contains any known inactive ingredients that may alter the bioavailability of nimodipine.  
 
Therefore, the data above suggest that the bioavailability of the proposed product is expected to be similar to that 
of the Reference Product when its contents are administered as an oral solution. 
 
 
3. Comparison of the Dosage and Administration 
 
The label for Nimotop® capsules includes the following instructions for patients with a nasogastric or gastric tube in 
place: 
 

If the capsule cannot be swallowed, e.g., at the time of surgery, or if the patient is unconscious, a 
hole should be made in both ends of the capsule with an 18 gauge needle, and the contents of the 
capsule extracted into a syringe. A parenteral syringe can be used to extract the liquid inside the 
capsule, but the liquid should always be transferred to a syringe that cannot accept a needle and 
that is designed for administration orally or via a nasogastric tube or PEG. To help minimize 
administration errors, it is recommended that the syringe used for administration be labeled “Not 
for IV Use”. The contents should then be emptied into the patient’s in situ nasogastric tube and 
washed down the tube with 30 mL of normal saline (0.9%). The efficacy and safety of this method 
of administration has not been demonstrated in clinical trials. 

 
In the dosage and administration section of the proposed label for nimodipine oral solution, the Applicant has also 
included instructions for patients with a nasogastric or gastric tube in place:  
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Reviewer’s Comments and Evaluation: 
Nimotop®’s label allows for the contents of the capsules to be extracted and then administered as a solution (~1.5 
mg/mL) via a nasogastric tube.  The proposed label for nimodipine oral solution is consistent with the currently 
approved dosage and administration for Nimotop® capsules except for sections specific for removal of the 
capsule contents for nasogastric tube administration. Additionally, the proposed label allows for a ~1.5 mg/mL 
nimodipine solution to be given to patients with a nasogastric or gastric tube in place. Thus, it can be concluded 
that the dosage form of the proposed product will be similar to that of the reference product when administered to 
patients with a nasogastric or gastric tube in place. 
 

 
Reviewer’s Overall Assessment: 
According to the 21 CFR 320.22(b)(3), a biowaiver may be granted for an oral solution if the following 
requirements  are met: 

1. The oral solution contains an active ingredient in the same concentration and dosage form as the 
reference product; and 

2. The composition of the oral solution does not contain any inactive ingredients that may significantly 
alter the bioavailability of the active ingredient. 

 
A waiver from the CFR requirement to conduct in vivo bioavailability studies is granted for the proposed product 
for the following reasons: 

1. Since the label of the reference product allows for the capsule contents to be given as an oral solution, 
then similar dosage form can be implied. The oral solution contains nimodipine in a similar 
concentration as the reference product when given as an oral solution; 

2. The composition of the oral solution does not contain any known inactive ingredients that may alter the 
bioavailability of nimodipine; also 

3. The composition of the Reference Product does not contain any known inactive ingredients that may 
alter the bioavailability of nimodipine;  

4. There is published pharmacokinetic data for nimodipine oral solution that indicates that nimodipine 
oral solution has comparable bioavailability to the Reference Product when its contents are administered 
as an oral solution; and 

5. Based on current clinical practice described in the label of the Reference Product, the GI safety of the 
proposed oral solution is implied. 
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Office of Clinical Pharmacology  
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 

NDA Number N 203340 Brand Name NymalizeTM 

OCP Division (I, 
II, III) 

DCP-I Generic Name Nimodipine 

Medical Division HFD-120 Drug Class Calcium Channel Blocker 

OCP Reviewer Xinning Yang Indication(s) 
Subarachnoid hemorrhage 
in Adults 

OCPB Team 
Leader 

Angela Men Dosage Form 
Oral Solution (60 mg / 20 
mL) 

  Dosing Regimen
20 mL (60 mg) every 4 
hours for 21 consecutive 
days 

Date of 
Submission 

11/18/2011 
Route of 
Administration 

Oral  

Estimated Due 
Date of OCP 
Review 

03/18/2012 Sponsor Arbor Pharmaceutics 

Division Due 
Date 

05/03/2012 
Priority 
Classification 

Priority (Orphan drug) 

PDUFA Due 
Date  

05/18/2012   
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Clin. Pharm. and Biopharm. Information 

 
This application for Nymalize™ (Nimodipine oral solution) is being submitted via 505(b)(2) 
route under NDA 203-340 for the treatment of Subarachnoid hemorrhage (SAH) in adults. An 
orphan-drug designation was granted for this indication on September 16, 2011. This 
submission relies on previous findings of safety and effectiveness for the listed drug 
Nimotop® (nimodipine capsule) via cross reference to NDA 18-869 sponsored by Bayer 
Healthcare, which has been discontinued. 
 
Nimodipine is a calcium channel blocker. The capsule formulation is currently indicated for 
the improvement of neurological outcome by reducing the incidence and severity of ischemic 
deficits in patients with subarachnoid hemorrhage from ruptured intracranial berry 
aneurysms. The recommended dosing regimen is 60 mg (two 30 mg capsules) every 4 hours 
for 21 consecutive days. 
 
The intention to provide an oral solution dosage form of nimodipine is to facilitate the correct 
administration of nimodipine in patients who cannot swallow and thus require nasogastric 
administration. An oral solution form eliminates the need to extract the capsule contents with 
a syringe, as currently required, and thereby should reduce the incidence of accidental 
intravenous administration which can lead to severe adverse events including death. The 
availability of oral solution will also allow for more precise dosing of nimodipine in these 
patients. In addition, oral solution provides another option for patients who may not require 
nasogastric administration but have difficulty swallowing oral capsules. The proposed dosage 
and administration for Oral Solution (nimodipine 60mg/ 20 ml) is consistent with the 
currently approved dosage and administration for Oral Capsule 30 mg. 
 
There are no clinical studies in this submission. The sponsor requested waiver of evidence of 
in vivo bioavailability or bioequivalence for its oral solution product. Nimotop® capsules are 
formulated as liquid filled soft gelatin capsules. After oral administration, peak 
concentrations of nimodipine are generally attained within one hour. The sponsor considered 
that the indication, route of administration, and dosing regimen are consistent between its oral 
solution product and the approved oral capsules. In addition, the sponsor stated that the oral 
solution form contains similar excipients as the immediate-release oral capsule formulation.  
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Filability and QBR comments 

 “X” if yes Comments 

Application filable? X  

Comments sent to 
firm? 

 

  

QBR questions (key 
issues to be 
considered) 

No Clinical studies conducted. The submission only contains 
quality information/data.  

 

Other comments or 
information not 
included above 

 

Primary reviewer 
Signature and Date 

Xinning Yang 

Secondary reviewer 
Signature and Date 

Angela Men 

 

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
___Yes_____ 

 

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant. 

 

 

 

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day 
letter. 

 

 

 

 

Xinning Yang         12/06/2011 

Reviewing Clinical Pharmacologist      Date 

 

Angela Y. Men         12/06/2011 

Team Leader/Supervisor       Date 
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BIOPHARMACEUTICS FILING REVIEW 
Office of New Drug Quality Assessment 

Application No.:  NDA 203-340 

Submission Date: November 18, 2011 

 
Reviewer:  Kareen Riviere, Ph.D. 

Division: DNP Biopharmaceutics Lead: Angelica Dorantes, 
Ph.D. 

Sponsor: Arbor Pharmaceutics Secondary Signature: Sandra Suarez-Sharp, 
Ph.D. 

Trade Name:  Nymalize Date 
Assigned: November 23, 2011 

Generic Name:  Nimodipine oral solution Date of 
Review:  January 19, 2012 

Indication:  
To improve neurological outcome in 
patients with subarachnoid hemorrhage 
(SAH) due to ruptured aneurysms  

Formulation/strengths: Solution/ 60 mg per 20 mL 
Route of 
Administration: Oral 

Type of Submission: 505(b)(2) New Drug 
Application 

 
SUMMARY OF BIOPHARMACEUTICS  FINDINGS 
 
This is a 505(b)(2) New Drug Application for 60 mg per 20 mL Nimodipine oral solution. The indication is for the 
improvement of neurological outcome in patients with subarachnoid hemorrhage (SAH) due to ruptured aneurysms. 
  
 
BIOPHARMACEUTIC INFORMATION: 
 
Nimodipine is currently approved as Nimotop® capsules (NDA 18-869) and other generic capsules. Nimotop® 
capsules are formulated as liquid filled soft gelatin capsules for oral administration.  
 
The Applicant’s intention is to provide an oral solution dosage form of nimodipine to facilitate the correct 
administration of nimodipine in patients who cannot swallow and require nasogastric administration. The oral 
solution dosage form would eliminate the need to extract the capsule contents with a syringe, as currently required, 
and thereby may reduce the incidence of IV administration. The Applicant also proposes that Nymalize be 
administered through a naso-gastric tube. 
 
This submission includes a BA/BE waiver request for the proposed product. In general, granting a biowaiver for an 
oral solution drug product that is currently approved as a capsule drug product is not feasible from a regulatory 
perspective because the bioavailability of the drug substance in an oral solution may be higher than that in a capsule 
formulation. However, in this case, a BA/BE waiver may be granted for the proposed product because of the 
following reasons: 

1. The oral solution contains nimodipine in the same concentration as the reference product; 
2. The composition of the oral solution does not contain any known inactive ingredients that may alter the BA 

of the nimodipine; and 
3. Based on current clinical practice described in the label of the reference drug product, the safety of the 

capsule contents given as an oral solution is well understood. 
  

The acceptability of the waiver request will be a review issue and will be the focus of the Biopharmaceutics review.  
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RECOMMENDATION:  
 
The ONDQA/Biopharmaceutics team has reviewed NDA 203-340 for filing purposes. We found this NDA filable 
from a Biopharmaceutics perspective. The Applicant has submitted a reviewable submission. There are no comments 
to the Applicant at this time. 

 
 
     Kareen Riviere, Ph.D.                                                Sandra Suarez-Sharp, Ph.D.    
     Biopharmaceutics Reviewer                                                 Senior Biopharmaceutics Reviewer 
     Office of New Drug Quality Assessment                             Office of New Drug Quality Assessment 
 
     cc: Angelica Dorantes, Ph.D. 
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