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demonstrated that  is not genotoxic and can be considered qualified for 
genotoxic potential. 
 
As noted by Dr. Bolan, the reason these studies are suitable to be completed post marketing is 
that the drug product is already a currently marketed product and these drug product 
degradants have been previously reported as morphine drug product degradants in the 
literature. 
 
Dr. Bolan reviewed a brief summary of the study design for the 13-week toxicology study 
submitted by the applicant and found that the study design appears to be acceptable for a 
repeat-dose toxicology study to qualify the three impurities.  She noted that combining the 
three impurities is an acceptable approach, however, if toxicity is observed, it will not be 
possible to determine which individual impurity is responsible for the observed toxicity. The 
proposed dose levels of 1x human equivalent dose (HED) and 3x HED are acceptable provided 
the HED is based on a maximum daily dose of 722 mg/day of morphine.  
 
I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are 
no outstanding pharmacology and toxicology issues not adequately addressed by the PMR that 
preclude approval.   
 
The PMR consists of the following studies: 

 
1. Conduct an in vitro genetic toxicology study to detect point mutations with the isolated drug 

product impurity  tested up to the limit dose for the assay.  
 
2. Conduct an in vitro genetic toxicology study to detect point mutations with the isolated drug 

product impurity , tested up to the limit dose for the assay. 
 

3. Conduct an in vitro genetic toxicology study to detect chromosome aberrations with the 
isolated drug product impurity , tested up to the limit dose for the assay. 

 
4. Conduct an in vitro genetic toxicology study to detect chromosome aberrations with the 

isolated drug product impurity , tested up to the limit dose for the assay.  
 

5. Conduct a 3-month repeat-dose toxicology study in a single species with the following drug 
product impurities: . 

 

5. Clinical Pharmacology/Biopharmaceutics  
 
There were no pharmacokinetic studies submitted in support of this application.  The applicant 
requested a waiver of the CFR’s requirement to provide data from in vivo bioavailability or 
bioequivalence studies to support the approval of Morphine Sulfate Injection on the basis that 
the product is an injectable solution and its bioavailability is self-evident, as per 21 CFR 
§320.22 (Criteria for waiver of evidence of in vivo bioavailability or bioequivalence). 
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The same Establishment Evaluation Request Detail Report in EES has an Acceptable 
recommendation for the  site.  
 

 
Controlled Substances Staff 
The review by Dr. Lerner notes that morphine sulfate is listed under Schedule II of the 
Controlled Substances Act.  Dr. Lerner initially made the following recommendations: 
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