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Batch/Lot#: 1N3197 
Manufacturer: Meridian Medical Technologies, Inc. (Columbia, MD) 

The morphine sulfate prefilled syringe was supplied by the sponsor, BD Medical, 
Franklin Lakes, USA. The Meridian morphine sulfate auto-injector was ordered from 
Meridian by the sponsor and shipped directly from Meridian to the pharmacy of PRA. 

Opioid block was employed with naltrexone (50 mg orally) given 12 hours and 30 
minutes before each dose of morphine sulfate and again 12 hours after. 

– PK Blood sampling: Blood collections at predose (within 30 minutes prior to 
dosing); 5, 10, 20, 30, 60 min; 2, 3, 4, 8, 12, 16 hours post dose 

– At least 1 day wash out 

Table: PK Parameters of Morphine following administration of Meridian and BD 
IM morphine sulfate injection 
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The Meridian morphine auto-injector is nominally a 10-mg product, based on the 
information in the Meridian labeling.  The mean volume dispensed is 0.74 mL and the 
drug concentration is 15 mg/mL. The actual dose delivered by the Meridian morphine 
auto-injector is thereby estimated to be closer to  mg. The BD prefilled syringe is 
supplied slightly overfilled and in accordance with clinical practice must be primed prior 
to use. It was thus anticipated that some dose variability would be introduced by the 
manual priming process. Therefore, the syringes and auto-injectors were weighed in the 
PRA pharmacy before and after dosing so that doses delivered in the study could be 
verified and pharmacokinetic parameters dose normalized appropriately. 

Values for Cmax, AUC0-t, and AUC0-∞ were also normalized for the total administered 
dose, both by dividing by the mean dose or by the actual (exact individual) doses; the 
results are summarized in the Table below. 

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. 
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1.5 Analytical 

Summary of validation for bioanalytical method employed for analysis of morphine is in 
the described below.  At the request of the Division of Clinical Pharmacology 2, Office 
of Clinical Pharmacology, the Division of Bioequivalence and GLP Compliance 
(DBGLPC) conducted an audit of the clinical and analytical portions of the relative 
bioavailability study (MED-11-PREFL01).  , an ORA investigator of 

, and Dr. Young Moon Choi, a pharmacologist of DBGLPC, participated in the 
inspection. The inspection team audited all study-related records, including notebooks 
and source data, and did not observe any objectionable conditions and no Form FDA 483 
was issued at the close of the analytical site inspection.  Hence, data from the study 
MED-11-PREFL01 were acceptable for review. 

Assay Method Report: PRA-US-0009/ PRALABIN-114547-A 

Sample Preparation Technique: Solid-phase extraction 

Analytical Technique: Ultra performance liquid chromatography with tandem mass 
spectrometric detection 

Calibration standard concentrations employed:  

Morphine: 0.500, 1.00, 2.50, 5.00, 10.0, 20.0, 40.0, and 50.0 ng/mL,   
Morphine-3--D-glucuronide: 5.00, 10.0, 25.0, 50.0, 100, 200, 400, and 500 ng/mL,   
Morphine-6--D-glucuronide: 2.00, 4.00,10.0, 20.0, 40.0, 80.0, 160, and 200 ng/mL. 

Quality Control Samples: 

Analyte QC Concentration 
Morphine 1.5 ng/mL 15 ng/mL 40 ng/mL 

Accuracy (bias) -3.3% -5.3% -3.3% 
Precision (CV%) 4.3% 12.5% 3.2% 

Morphine-3--D-
glucuronide 

15 ng/mL 150 ng/mL 400 ng/mL 

Accuracy (bias) -4% -4.7% -2.8% 
Precision (CV%) 4.7% 13.6% 3.5% 

Morphine-6--D-
glucuronide 

6 ng/mL 60 ng/mL 160 ng/mL 

Accuracy (bias) -2.7% -4.2% -1.9% 
Precision (CV%) 4% 13.5% 2.7% 

Selectivity: All study samples were analyzed in analytical runs for which the blank and 
zero samples showed co-eluting peaks with responses of no more than 20.0% of the peak 
response at the lower limit of quantitation (LLOQ) of morphine, morphine-3--D-
glucuronide  and morphine-6--D-glucuronide and no more than 5.0% of the peak 
response of the internal standards. 

Dilution of Samples: Study samples were diluted with blank human K+ EDTA plasma 
when insufficient sample volume was available or when a concentration was or was 
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likely going to be obtained above the ULOQ.   Accuracy and precision of QC standards 
after 10X dilution was acceptable. 

Maximum undiluted concentration: 

Morphine: 400 ng/mL, 
Morphine-3--D-glucuronide: 4000 ng/mL,   
Morphine-6--D-glucuronide: 1600 ng/mL  
Maximum dilution factor:  10 

Incurred Sample Reproducibility: Reproducibility in incurred samples was assessed to 
show that the method was reliable for samples from dosed subjects. The following 
procedure was applied: 

The total number of samples selected for the assessment of incurred sample 
reproducibility is 80 for morphine and 60 for morphine-3--D-glucuronide and 
morphine-6--D-glucuronide.  The concentration of morphine was leading for the 
selection of samples, spanning the range from peak levels (near Cmax) to low 
concentrations in the elimination phase (above 3*LLOQ) selected from multiple subjects, 
with a minimum of two time-points per subject.  One determination per sample (in 
addition to the original analysis, analyzed in a different analytical run than the analytical 
run used for reporting the original result, analyzed after the original analysis as soon as 
practically possible).  For each reproducibility result, the relative difference from the 
original result was calculated. For at least 2/3 of the samples, the relative difference had 
to be within 20.0%. If the criteria were not met, the bioanalysis was put on hold and was 
continued only after the issue was investigated and resolved. Accuracy and precision of 
QC standards utilized for incurred sample reproducibility assessment was acceptable. 
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BIOPHARMACEUTICS  REVIEW 
Office of New Drug Quality Assessment 

Application No.:  NDA 204223  
Submission Date: June 1, 2012 

 
Reviewer:  Elsbeth Chikhale, PhD 

Division: Division of Anesthesia, Analgesia 
and Addition Products 

Team Leader:   
Angelica Dorantes, PhD 
 

Applicant: Becton Dickinson (BD) Medical 
Acting Supervisor:  
Richard Lostritto, PhD 
 

Trade Name:  TBD Date 
Assigned: June 18, 2012 

Established Name:  Morphine Sulfate Injection, USP Date of 
Review:  January 2, 2013 

Indication:  For the management of pain not 
responsive to non-narcotic 
analgesics 

Dosage form/ 
strengths 

Solution for Injection/  
2 mg/mL, 4 mg/mL, 5 mg/mL, 8 
mg/mL, 10 mg/mL 

Route of 
Administration IV or IM injection 

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

Type of Review: Biowaiver Request 
SUBMISSION: 
The proposed drug product is a sterile solution for injection intended to be administered via the 
intravenous (IV) or intramuscular (IM) route of administration.  The proposed drug product is 
packaged in a pre-filled single-use disposable syringe containing 2 mg/mL, 4 mg/mL, 5 mg/mL, 8 
mg/mL, or 10 mg/mL morphine sulfate as the active ingredient.  This application is an electronic 
NDA, filed as a 505(b)(2) application, with Hospira’s morphine sulfate injection (NDA 202515) 
as the IV reference listed drugs (RLD) and Meridian Medical Technology’s morphine sulfate 
injection (NDA 19999) as the IM RLD. 
 
BIOPHARMACEUTICS  INFORMATION: 
The Applicant is requesting a waiver of the requirement to provide evidence of in-vivo 
bioavailability for the IV route of administration.  In support of the IM route of administration, 
the Applicant has performed a comparative in vivo bioavailability study of the 10 mg/mL strength 
of the proposed drug versus Meridian’s 15 mg/mL morphine sulfate injection IM reference 
product (this study will be reviewed by the Clinical Pharmacology reviewer from OCP).  The 
Applicant was asked (IR dated 11/1/12) to submit a Biowaiver request to support the use of the 
lower strengths by IM administration.  This review is focused on the evaluation of the two 
Biowaiver requests (for the IV and the IM routes of administration). 
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