
 CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

203340Orig1s000 
 
 

PHARMACOLOGY REVIEW(S) 











 5

Recommendations 
 
I concur with Dr. Siarey’s recommendation that, from a nonclinical perspective, this 
NDA is approvable. Regarding labeling, if the approach is to be a straight PLR 
conversion, based on the latest approved label for Nimotop, only the recommendations 
for the Highlights section apply. However, the attached table provides recommendations 
on the nonclinical sections in case labeling is to be revised to reflect current practice and 
language. These recommendations take into consideration the descriptions provided by 
Dr. Ed Fisher of the reproductive and developmental toxicity data.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 

PHARMACOLOGY/TOXICOLOGY NDA REVIEW AND EVALUATION 
 

Application number: NDA 203-340 

Supporting document/s: 019  

Sequence number: 0013 

Applicant’s letter date: May 18, 2012 

CDER stamp date: May 18, 2012 

Product: Nymalize® (Nimodipine) 

Indication: Improvement of neurological outcome in 
patients with subarachnoid hemorrhage (SAH) 
due to ruptured aneurysms. 

Applicant: Arbor Pharmaceutics 

Review Division: Division of Neurology Products 

Reviewer: Richard Siarey 

Supervisor/Team Leader: Lois Freed 

Division Director: Russell Katz 

Project Manager: Vandna Kishore 

 

Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 203-340 are owned by Arbor Pharmaceutics or are data 
for which Arbor Pharmaceutics has obtained a written right of reference.  Any data or 
information described or referenced from a previously approved application that Arbor 
Pharmaceutics does not own (or from FDA reviews or summaries of a previously 
approved application) are for descriptive purposes only and are not relied upon for 
approval of NDA 203-340. 
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2 Drug Information 

2.1 Drug:  Nymalize® 

2.1.1 CAS Registry Number:  66085-59-4 

2.1.2 Generic Name:  Nimodipine 

2.1.3 Code Name:  n/s 

2.1.4 Chemical Name: Isopropyl 2-methoxyethyl 1,4-dihydro-2,6-dimethyl-4-(m-
nitrophenyl)-3,5- pyridinedicarboxylate 

2.1.5 Molecular Formula/Molecular Weight:  C21H26N2O7; 418.44034 g/mol. 

2.1.6 Structure:   

 
 
2.1.7 Pharmacologic class:  L-type Ca channel antagonist. 
 

2.2 Relevant INDs, NDAs, and DMFs 

PreIND 110,870 (DNP, treatment to improve the neurologic outcome in patients 
following subarachnoid hemorrhage from ruptured intracranial berry aneurysms; 
November 15, 2010). 
 
This is a 505(b)(2) NDA citing NDA 18-869 (approved in 1988, Nimotop® capsules) as 
the RLD. 
 
For additional information on physical and chemical properties, a Letter of Authorization 
is provided to  Drug Master File (DMF) № . 
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2.3 Clinical Formulation:   

 
2.3.1 Drug Formulation:   
The formulation is an oral solution consisting of nimodipine, methylparaben, PEG400, 
glycerin, sodium phosphate monobasic monohydrate  sodium phosphate dibasic 
dihydrate  purified water, and ethyl alcohol %. 
 
Comments on Novel Excipients 
None. 
 
Comments on Impurities/Degradants of Concern 
The CMC reviewer (May 11, 2012) noted that several degradants in drug product 
batches needed to be qualified. 
 

2.4 Proposed Clinical Population and Dosing Regimen 

The proposed clinical population for Nymalize® is individuals with neurologic 
dysfunction following subarachnoid hemorrhage from ruptured intracranial berry 
aneurysms; the dosing regimen is 60 mg in an oral solution every 4 hours. 
 

2.5 Regulatory Background 

A meeting request was first submitted to the Agency (DNP) on December 15, 2010, with 
a meeting package received on February 22, 2011.  After responses from the Agency, 
the pre-IND meeting was cancelled.  Subsequently, the Sponsor submitted the NDA on 
November 18, 2011.  The original action date (August 18, 2012) was extended by 
3 months due to submission of the 14-day toxicity study report, a major amendment. 
 

3 Studies 

3.1 Studies 
 Other Toxicity Studies 

• Impurities 
o A 14-day study of Nimodipine (fresh and degraded) by oral gavage 

administration in rats. 
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Mortality 
Observations were made twice daily, in the morning and afternoon. 
 
Mortality was observed on Day 2 in 1 M and 3 F from Group 2 and in 5 F from Group 4 
(see table below).  On Day 2 for M and Day 1 for F, the dose for Groups 2 and 4 was 
reduced from 60 mg/kg b.i.d. (120 mg/kg/day) to 45 mg/kg b.i.d. (90 mg/kg/day); this 
was accomplished by reducing the dose volume from 20 ml/kg to 15 ml/kg.  The dose 
volume for Group 1 was also reduced from 20 ml/kg to 15 ml/kg to correspond to the 
volume given to Groups 2 and 4; 20 ml/kg was the highest dosing volume used in the 
study (see study design table above).  Due to continued adverse clinical signs in M (on 
Day 3) and adverse clinical signs and mortality in F (on Day 2), the dose was again 
reduced, on Day 3 for M and Day 2 for F, from b.i.d. to q.d. for Groups 1-4.  No further 
mortalities were observed. 
 
Macroscopic findings in animals that died early included distention of the cecum and 
stomach; pale carcass; and abnormal contents in the GI tract (duodenum, ileum, 
jejunum, cecum, colon, and rectum). Microscopic findings in F included mild to 
moderate degeneration of the tubules in the kidneys that correlated with individual 
increases in serum urea nitrogen and creatinine observed at time of sacrifice of the 
moribund animals.  The Sponsor considered the kidney findings the likely cause of 
death or moribund condition. 
 
Table of animal mortality (Sponsor’s) 

 
 
Clinical Signs 
Observations were performed daily during treatment, 3 hours post-dose.  Each animal 
had a detailed examination weekly, from Week -1. 
 
Clinical findings of fecal stain, soft stools, diarrhea and urine stain were observed 
generally in Groups 1-4 on Days 2-3.  These findings occurred in all groups and were 
generally similar between Group 2 and 4 animals.  Occurrences of these findings were 
only sporadic, from Days 4-15 in M and Days 3-15 in F, after the reduction of dose to 
45 mg/kg/day in Groups 2 and 4.   
 
Findings included distended abdomen and red pinna(e)/extremities observed in Groups 
2 and 4 M, and decreased activity, hypothermia, slow breathing, partially closed eyelids, 
and wobbly gait observed in Groups 2 and 4 F; these findings were generally not 
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Moderate hemorrhage was observed in the vitreous of 1 Group 2 M and the iris of 
1 Group 5 F, retinal detachment and moderate persistent hyaloids remnant were 
observed in 1 Group 5 F, and 1 Group 2 M had slight cataract. Corneal crystals (slight) 
developed in both eyes of 1 Group 1 M, 3 and 1 Group2 M and F, 4 and 2 Group 3 M 
and F, 2 and 1 Group 4 M and F, and 2 and 1 Group 5 M and F. 
 
Hematology 
Blood samples were taken in on Day 15, or before an unscheduled euthanasia.  The 
following parameters, as listed in the study report, were assessed. 

 

 
 
The major changes in hematology parameters were observed in animals from Groups 2 
and 4 that were sacrificed moribund on Day 2.  These changes included increases in 
RBC count, HGB, HCT, monocytes, and neutrophils, and decreases in WBC count, 
lymphocytes, and eosinophils.  In Groups 3-5 animals that survived to Day 15, 
statistically significant changes were observed in some hematological parameters, but 
these were generally small or similar to Group 2 animals.  Statistical significant 
increases in APTT and PT were observed in Group 5 M (15%) and F (5%), respectively. 
 
Table of RBC parameter changes 

RBC Count HGB HCT 
Male Female Male Female Male Female 

Group 
Dose 

(mg/kg/day) D2# D15 D2# D15 D2# D15 D2# D15 D2# D15 D2# D15 

2 120/90/45 +24% +5% +17% +2% +21% +4% +16% +6%* +35% +6%* +35% +6%* 
3 60/30  +4%  +4%  +2%  +5%*  +4%  +7%* 
4 90/45  +4% +10% +8%*  +2% +16% +7%*  +4%  +10%*
5 7.5  +6%*  +2%  +3%  0%  +3%  +1% 

# comparison with Day 15 placebo (group 1) values. *statistically significant. 
 
Table of WBC parameter changes 

WBC Count Lymphocytes Monocytes 
Male Female Male Female Male Female 

Group 
Dose 

(mg/kg/day) D2# D15 D2# D15 D2# D15 D2# D15 D2# D15 D2# D15 

2 120/90/45 -11% +8% -28% -13% -80% 0% -62% -15% +54% +20% +60% 7% 
3 60/30  -4%  -7%  -5%  -4%  +5%  -12%
4 90/45  -13% -55% +14%  -15% -79% +8%  0% -52% +48%
5  -10%  -13%  -9%  -13%  -41%  -31%

# comparison with Day 15 placebo (group 1) values. 

Reference ID: 3158590

(b) (4)





NDA 203-340   Richard Siarey 
 

14 

Dose Urea Nitrogen Creatinine Calcium Phosphorus Sodium 
Group (mg/kg/d) Male Female Male Female Male Female Male Female Male Female

2 120/90/45 +767% +565% +581% +711% +19% +12% +190% +259% +24% +7% 
4 90/45  +576%  +607%  +17%  +238%  +10% 

 
Dose Potassium Chloride 

Group (mg/kg/d) Male Female Male Female

2 120/90/45 +30% +32% +25% -1% 
4 90/45  7%  5% 

 
Tables of biochemical changes in on Day 15 

Dose TriG Bilirubin Albumin Globulin A/G Ratio 
Group (mg/kg/d) Male Female Male Female Male Female Male Female Male Female

2 120/90/45 -2% +13% -24%* -12% -1% +1% +3% +4% -3% -4% 
3 60/30 +7% -3% -18% -12% +1% +3% +5% +6% -5% -4% 
4 90/45 -14% +10% -19%* -10% +2% +3% +1% +8% +1% -6% 
5 +9% -26%* -1% -12% -5%* -8%* +14%* +6% -17%* -14%* 

 
Dose Glucose Urea Nitrogen Creatinine Calcium Phosphorus 

Group (mg/kg/d) Male Female Male Female Male Female Male Female Male Female

2 120/90/45 -9% +15% +32% +15% +1% +6% -1% -4% -5% -16%* 
3 60/30 +3% +13% +15% +4% +1% 0% -1% -3% -3% -14%* 
4 90/45 -1% +18% +37%* -6% +6% +3% -2% -3% -7% -16%* 
5  +31%* +31%* +67%* +5% +32%* -3% -6%* -5%* -10% +4% 

*statistically significant. 
 
Urinalysis 
Urine samples were taken overnight on Day 15.  The following parameters, as listed in 
the study report, were assessed. 

 
 
Compared to control animals, there was a statistical increase in urinary pH in Groups 
2-4 M, with fresh and aged increased by a similar amount.  In F, there was an increase 
in glucose, the increase was greater in Group 4 F. 
 
Gross Pathology 
Gross pathology was assessed in all animals. 
 
The macroscopic findings were generally unremarkable.  The main finding in animals 
that survived treatment (scheduled euthanasia on Day 15) was abnormal contents in the 
GI tract (cecum, colon, and rectum); this was observed in animals of all groups. 
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Table of macroscopic GI tract findings in animals that survived treatment (Sponsor’s) 

 
 
The most frequent macroscopic findings in animals that died early included distention of 
the cecum and stomach, pale carcass, and abnormal contents in the GI tract. 
 
Organ Weights 
At necropsy, the organs listed in the table below from the study report, were weighed. 

 
 
A statistically significant increase was observed in relative mean heart weight in M (11% 
and 17%) and F (17% and 20%) and in relative mean liver weight in F (14% and 30%) 
of Group 2 and 4 animals, respectively.  A statistically significant increase in M (10%) 
and F (10%) relative mean lung weight was only observed in Group 4 animals. 
 
In Group 5 M, a decrease in relative mean spleen (15%) and thymus weights (18%) and 
a statistically significant decrease in relative mean brain (11%) and kidney (7%) weights 
were observed.  No statistically significant changes were observed in Group 5 F. 
 
Table of organ changes in absolute weight compared to control animals (adapted from 
Sponsor’s table) 

 Brain Heart Kidney Liver Spleen Seminal 
Vesicle

Epididy
/Uterus

Testes/ 
Ovary 

Lung Thymus Thyroid Adrenal Pit G

Male              
Fresh: 0% +7% -7% -2% -5% -9% +1% +1% +2% -8% -13% -2% +6%

Aged LD: -1% +12%* -4% +5% -2% -15% +4% +4% +5% +4% +2% +3% -1% 
Aged HD: -1% +12%* -5% -2% -14% -6% 0% -3% +5% -15% +3% -2% -1% 

A: 2% +9% +6% +15%* -3% +10% +17%* +2% +14%* -6% +5% +7% +9%
Female              

Fresh: -1% +15%* -6% +12% -3% - +3% -4% +4% +1% +14% +4% -7% 
Aged LD: +3% +18%* -4% +9% +5% - +13% +14% +7% +14% +5% +2% 0% 
Aged HD: +2% +24%* -4% +35%* +19% - +9% +24%* +14%* +28% +12% +6% -3% 

A: +2% -2% -1% -3% -5% - +31% -6% +2% -11% +17% +7% -6% 

A –   Epididy – epididymis, Pit G – Pituitary, *statistically significant. 
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Table of organ changes in weight (relative to body weight) compared to control animals 
(adapted from Sponsor’s table) 

 Brain Heart Kidney Liver Spleen Seminal 
Vesicle

Epididy
/Uterus

Testes/ 
Ovary 

Lung Thymus Thyroid Adrenal Pit G

Male 
Fresh: +4% +11%* -3% +3% -1% -5% +5% +5% +6% -4% -9% +2% +11%

Aged LD: -5% +8% -8%* 0% -7% -19% 0% 0% 0% -1% -3% -1% -6% 
Aged HD: +4% +17%* -1% +3% -10% -2% +4% +2% +10%* -11% +8% +3% +4%

A: -11%* +5% -7%* 0% -15% -5% +1% -11% 0% -18% -9% -7% -5% 
Female 

Fresh: +1% +17%* -4% +14%* -1%  +4% -3% +7% +2% +16% +6% -5% 
Aged LD: 0% +15%* -6% +7% +3% - +11% +11% +5% +12% +3% 0% -2% 
Aged HD: -1% +20%* -7% +30%* +15% - +5% +19% +10%* +24% +9% +3% -7% 

A: -1% -4% -4% -5% -8% - +28% -9% -1% +13% +14% +4% -9% 

A –   Epididy – epididymis, Pit G – Pituitary, *statistically significant. 
 
Histopathology 
At necropsy, the following organs, listed in the study report, were prepared for 
histopathology examination.  Tissues were fixed in 10% formalin, except for testes 
(fixed in Modified Davidson’s solution) and optic nerve (fixed in Davidson’s solution), 
and stained with hematoxylin and eosin. 

 
Adequate Battery:  Yes. 
Peer Review:  No. 
Signed Pathology report:  Yes, by , DVM, PhD, DACVP (page 399 and 
414). 
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement 

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908 

NDA/BLA Number: 203-340  Applicant: Arbor Pharmaceutics Stamp Date: 18th Nov 2011 

Drug Name: Nymalize® NDA/BLA Type:  505(b)(2)  

 
On initial overview of the NDA/BLA application for filing:  
  

 
 

Content Parameter 
 

Yes
 

No
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

  

There is no Pharmacology/Toxicology 
section. 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

 
  

 
n/a 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

  
 

 
n/a 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

 
  

 
No IND studies were required, although the 
Sponsor was informed that additional safety 
studies may be needed, if any safety 
concerns arose (e.g., impurities, 
degradants). 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

 
√ 
 

 
 

 
 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

 
 

 
 

 
n/a 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

  
 

n/a 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

  

 
n/a 

Reference ID: 3092040
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Content Parameter 

 
Yes

 
No

 
Comment 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57? 

√  

 
Labeling has been taken from the 
Nimotop® (RLD) labeling. 

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.) 

√  
This will be a matter for review. 

11 Has the applicant addressed any abuse 
potential issues in the submission?  √ 

 
n/a 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

 √ 

 
 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ________ 
 
If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 
 
Yes.  From a pharmacology/toxicology perspective the NDA is fileable.  The Sponsor has 
not submitted any nonclinical data and relies on the Nimotop® label.  However, if the 
safety concerns CMC has with a number of impurities are not addressed, then additional 
nonclinical studies will be needed. 
 
Please identify and list any potential review issues to be forwarded to the Applicant for 
the 74-day letter. 
 
The drug product stability specification provided in the original NDA submission 
provides for acceptance criteria for 6 specified impurities that exceed the ICH 
qualification threshold (0.2%).  
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