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Signatory Authority Review Template 

1. Introduction  
 
This is a 505(b)(2) application for Morphine Sulfate Injection USP, 2 mg/mL, 4 mg/mL, 5 
mg/mL, 8 mg/mL and 10 mg/mL, in prefilled syringes containing 1 mL, that plans to rely on 
the Agency’s prior findings of efficacy and safety for Hospira Morphine Sulfate Injection 2 
mg/mL, 4 mg/mL, 8 mg/mL, 10 mg/mL and 15 mg/mL (NDA 202515), approved Nov 14, 
2011 and Meridian Medical Technology Morphine Sulfate Injection 15 mg/mL (NDA 19999) 
approved on July 12, 1990.  
 
The applicant seeks both intravenous (IV) and intramuscular (IM) routes of administration and 
has submitted a biowaiver request for the IV route of administration, a relative bioavailability 
study using the highest strength and biowaiver for the lower strengths for the IM route of 
administration.  This application will focus on the rationale for the IM route of administration 
in light of the differences in expsoure for the subject of the NDA and the referenced product 
demonstrated in the bioavailability study and the deficiencies identified during the facilities 
inspection.   
 

2. Background 
 

Morphine is a mu agonist opioid analgesic.  Morphine is listed under schedule II of the 
Controlled Substances Act as it is known to have a high potential for abuse and abuse of 
morphine may lead to addiction.  Parenteral morphine has been in use in the management of 
pain for over 100 years.  The product under review in this application is very similar to the 
referenced approved products with minor differences from the Hospira’s product and a 
difference in volume, concentration and volume from the Meridian product.  The initial dose 
chosen for parenteral morphine is based on a number of factors including, but not limited to, 
patient age, health status, and size of the patient, nature of the pain, extent of recent use of 
opioids, and past responses to opioid analgesics.  Subsequent doses are based on the response 
to the first dose with regard to efficacy and adverse events.  For the purpose of IV use, this 
formulation does not differ from the referenced product in any way that can be expected to 
affect efficacy or safety, and pharmacokinetic studies have been waived based on a biowaiver 
request reviewed by the biopharmaceutics reviewer.  There are more factors than can influence 
the exposure to morphine following IM administration than IV administration, such as 
concentration, volume, and needle length.  Therefore, for the IM route of administration a 
relative bioavailability study was required as the concentration and volume of the product 
under review differ from the referenced product.  Bioequivalence is not a requirement for the 
IM route of administration to be acceptable for several reasons, as long as the exposure is not 
unexpected in a way that would question safety or efficacy.  First, medical staff are unlikely to 
expect that the product under review will perform the same as the Meridian autoinjector.  The 
Meridian autoinjector is not in general use in hospitals but, rather, is used most commonly in 
settings such as the military.  Next, dose selection is based primarily on the factors previously 
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A waiver from the CFR’s requirement to provide data from an in vivo bioequivalence 
study for the IV route of administration (for all strengths) is granted based on the 
formulation comparison of the proposed drug product and Hospira’s morphine sulfate 
injection (the IV reference product).  A waiver from the CFR’s requirement to provide 
data from an in vivo bioequivalence study for the lower strengths (2 mg/mL, 4 mg/mL, 
5 mg/mL, and 8 mg/mL) using the IM route of administration is also granted, based on 
the formulation comparison of these lower strengths and the 10 mg/mL strength. From 
the Biopharmaceutics perspective, NDA 204223 for Morphine Sulfate Injection (2 
mg/mL, 4 mg/mL, 5 mg/mL, 8 mg/mL, and 10 mg/mL) is recommended for 
APPROVAL.   

 
A product quality microbiology assessment was conducted by Mr. Donald who noted that, “the 
compounded drug substance is sterile  filled into presterilized syringes 
and fitted with sterile tip caps and sterile plunger stoppers.  Filled and sealed syringes are 

 packaged.”  No product quality microbiology deficiencies were identified. 
 

I concur with the conclusions reached by the chemistry reviewer and the product quality 
microbiology reviewer regarding the acceptability of the manufacturing of the drug product 
and drug substance.  Stability data support a 24-month expiry.  However, manufacturing site 
inspections were not acceptable and I concur that the deficiencies identified in the inspection 
must be rectified prior to approval.  
 

4. Nonclinical Pharmacology/Toxicology 
 
There were no nonclinical studies submitted nor required to support this 505(b)(2) application.  
In his review, Dr. Hyunh describes the evaluation of an impurity with a structural alert for 
genotoxicity and review of the leachables evaluation.  According to his review: 
 

 (Impurity ), which contains a structural alert for genotoxicity, was detected 
in the drug substance batch analysis; however,  is predicted to be not 
genotoxic via QSAR analysis and therefore can be regulated as a non-genotoxic 
impurity.  The drug substance and drug product specifications are below the ICH 
Q3A(R2) and Q3B(R2) qualification thresholds and therefore acceptable.  There are no 
issues with the leachables identified in the container closure system.  In fact, there are 
no issues with the container closure system as the contain closure system has been used 
in previously FDA-approved products.  The Applicant has submitted osmolality data 
and their morphine sulfate injection drug product is deemed isotonic.  As such, no 
blood compatibility studies are required.  The Applicant is relying up the Agency’s 
previous findings of safety to NDA 202515 (Hospira’s Morphine Sulfate injection) and 
to NDA 19999 (Meridian Medical Technology’s Morphine Sulfate injection).  The 
label for the morphine sulfate injection drug product is the same as the label for NDA 
202515. 

 
I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are 
no outstanding pharmacology/toxicology issues that preclude approval. 
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5.    Clinical Pharmacology/Biopharmaceutics  
 
As described in the CMC section, the applicant has requested and been granted a biowaiver for 
PK studies for the IV route of administration and for the lower strengths for the IM route of 
administration.  A relative bioavailability study was conducted to evaluate the exposure 
following an IM administration of morphine.  The study was a Phase 1, single-center, 
randomized, open-label, single-dose, 2-period, 2-sequence crossover study in healthy, 
naltrexone-blocked subjects comparing a single 10 mg dose (1 mL dose of 10 mg/mL) of 
morphine by IM route delivered with a BD prefilled syringe administered over 1-2 seconds 
using a BD Eclipse™ 22G x 1 inch needle and a single injection of morphine from the 
Meridian auto-injector (NDA 19-999) which delivers 10 mg in 0.7 mL of 15 mg/mL solution.  
Details of the study design can be found in the review by Dr. Nallani and the following table 
and text are from page 4 of his review: 
 

Statistical Analysis of Morphine Cmax, AUC0-t, and AUC0-∞ with and without 
Dose Normalization 

 
Before dose normalization, the geometric LSMean Cmax for morphine after IM 
injection with the BD prefilled syringe (Treatment A) was about 71% of the 
corresponding Cmax after IM injection with the Meridian morphine auto-injector. As 
shown in Table above, after normalization by either the mean or exact dose, Cmax 
from Treatment A was about 75% that of Treatment B. The 90% CIs for Cmax were 
not wholly contained within the 80-125% range for bioequivalence, regardless of dose 
normalization. 

 
As described by Dr. Nallani, the Cmax following the 10 mg dose from the BD prefilled 
syringe was lower by approximately 25% than the Cmax of the referenced product, Meridian 
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autoinjector, below the range for bioequivalence.  However, AUC was within the 80% to 
125% range for bioequivalence.   The significance of these findings is discussed in Section 7 
below.  
 
I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics reviewer 
that there are no outstanding clinical pharmacology issues that preclude approval.  
 

6. Clinical Microbiology  
N/A 
 

7. Clinical/Statistical-Efficacy 
 
No efficacy data were submitted in support of this application.  There is no reason, based on 
the formulation, to expect any difference in performance for efficacy or safety by the IV route 
of administration compared to the referenced product.  While the Cmax from a 10 mg dose of 
the proposed product, administered as 1 mL of 10 mg/mL solution by IM route of 
administration was lower than the Cmax from a 10 mg dose by the Meridian autoinjector, the 
AUC was comparable and the exposure was adequate to expect efficacy.  As discussed in the 
background, dosing parenteral morphine is based on a number of factors and patients receiving 
morphine by IM route will be followed clinically and managed based on their response to each 
dose of analgesic.   
 

8. Safety 
 
No new safety data were submitted in support of this application.  The safety information in 
the referenced products is applicable and will be included in the labeling for this product, 
including all of the warnings relevant to morphine, a schedule II opioid agonist.   
 

9. Advisory Committee Meeting   
 
No advisory committee was convened for this 505(b)(2) application for a parenteral morphine 
for IV and IM administration.  Neither the drug substance, route of administration, nor 
indication is novel. 
 

10. Pediatrics 
 
The applicant notes that active ingredient, dosage form, dosing regimens and administration 
routes for the proposed products do not differ from the two referenced drugs.  This NDA is 
exempt from the requirements of the Pediatric Research Equity Act. 

Reference ID: 3285466





 

NDA 204223 Dep Dir Memo Morphine.doc  Page 8 of 8 

to differ from the reference listed drugs for intravenous administration of Morphine 
Sulfate Injection USP by Hospira (NDA 202515) and for intramuscular administration 
by Meridian Medical (NDA 019999).   

 
The applicant has filed a Form 3454 as required and certified that there were no financial 
arrangements with any clinical investigators.  No clinical efficacy or safety studies were 
submitted in support of this application.   
 
The applicant has submitted Paragraph I certification that states, in the opinion of the 
applicant, no patent information has been submitted to FDA for the listed drugs in this NDA. 
 
The applicant has not requested exclusivity. 
 

12. Labeling 
No proprietary name has been proposed for this product.  The labeling will be consistent with 
the labeling for the referenced products with the exception of a product specific set of 
instructions for use.  The package insert including instructions for use, carton and container 
labeling have all been reviewed by DMEPA and the review team.  Recommendations for 
changes have been communicated to the applicant and accepted. 
 

13. Decision/Action/Risk Benefit Assessment 
• Regulatory Action – Complete Response 

 
• Risk Benefit Assessment 
The only reason for the complete response at this time is the result of the facilities 
inspection which found deficiencies in controlling the exposure of the product to 
oxygen resulting in discoloration due to oxidation.  Once corrected, the benefit of 
the product can be expected to outweigh the risks. 

 
• Recommendation for Postmarketing Risk Management Activities 
None. 

 
• Recommendation for other Postmarketing Study Commitments 
None. 
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