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CHEMISTRY, MANUFACTURING AND CONTROLS 
 
No new CMC data was submitted with this application.  There were no CMC deficiencies 
noted from the original review cycle for this NDA.  A review of the dosing cup was 
completed and found adequate. 
 
The applicant has agreed to a postmarketing commitment to conduct a microbial 
challenge test to understand if the preservative matrix would eliminate the Burkholderia 
cepacia.  The applicant will provide the test method(s) for Burkholderia cepacia and the 
relevant method validations. The test method(s) validation will address multiple strains of 
the species and cells that are acclimated to the environments (e.g., warm or cold water) 
that may be tested.  The applicant will provide to the Agency no later than March 1, 
2012, the results of the testing, and the Agency, upon evaluation of the data, will 
recommend appropriate specifications for Burkholderia cepacia.   
 
As noted in my original memo, I concur with the conclusions reached by the chemistry 
reviewer regarding the acceptability of the manufacturing of the drug product and drug 
substance and the manufacturing site inspections.  Stability testing supports an expiry of 
24 months.     
 
 
MICROBIOLOGY 
 
NA 
 
 
NONCLINICAL PHARMACOLOGY AND TOXICOLOGY 

 
No new nonclinical information was submitted with this application.   
 
As noted in my original memo, I concur with the conclusions reached by the 
pharmacology/toxicology reviewer that there are no outstanding pharmacology/ 
toxicology issues that preclude approval. 
 
 
CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS 
 
The following is from my original memo: 

Two clinical pharmacology studies were conducted in support of this application.  Both were 
single-dose, two-period, crossover studies in naltrexone blocked healthy volunteers, one in fasted 
subjects (Study R09-0988) and one in fed subjects (Study R09-0989.)  Oxycodone oral solution 
was found to be bioequivalent to Roxicodone tablet in the fasted state, but not in the fed state.  In 
the fed state, AUC was similar, but Cmax was approximately 17% lower for the oxycodone oral 
solution.  This difference is not great enough to expect any difference in efficacy or safety based 
on whether the patient is fasted or fed, nor does it require dosing instructions to take fed state into 
consideration.   
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The proposed dosing instructions of 5 to 15 mg every 4 to 6 hours as needed are acceptable. The 
absolute bioavailability of an oral dose of oxycodone is 60% to 87%.  Oxycodone hydrochloride is 
extensively metabolized by CYP3A4 to noroxycodone and to a lesser extent by CYP2D6 
oxymorphone.  Oxycodone and its metabolites are excreted primarily via the kidney as both 
conjugated and unconjugated metabolites.  Plasma protein binding of oxycodone is about 45%.   
Oxycodone has been found in breast milk.  Apparent elimination half-life of oxycodone is 3.5 to 4 
hours.  
 
As described below, substantial deficiencies were identified at the analytic site for the 
bioequivalence studies.  I concur with the conclusions reached by the clinical pharmacology 
reviewer that the deficiencies at the analytical site regarding analytical methodology preclude 
approval of the 5 mg per 5 mL oral solution.  To address these deficiencies, the applicant will need 
to reanalyze the samples if feasible, alternatively, a new fasting bioequivalence study will need to 
be performed, as described below.   

 
Dr. Agarwal has reviewed the new clinical pharmacology study.  The following is from 
her review: 
 

Study R11-0285 was an open-label single-dose, randomized, two-period, two-treatment crossover 
study under fasted conditions comparing exposure of oxycodone from 15 mL of the Oxycodone 
Oral Solution 5 mg/5 mL (test product) to that of a single oral dose of Roxicodone 15 mg tablets 
following an overnight fast of at least 10 hours. A total of 28 healthy adult subjects (male and 
female) were enrolled in the study, and 25 subjects completed the study. Subjects were dosed 
sequentially, in groups of 3 in each of the two dosing periods for a total of two doses per subject. 
Subjects were administered naltrexone (1 x 50 mg tablet) with oxycodone administration. 
 

Dr. Agarwal concludes that a single oral dose of the 15 mg oxycodone oral solution (15 
mL of 5 mg/5 mL) is bioequivalent to a 15 mg Roxicodone tablet under fasting 
conditions as shown in Table 1 from her review (p. 4). The median (min-max) Tmax was 
1.0 h (0.5 – 2.0) for the test formulation and 1.0 h (0.75 - 3.0) for the reference 
formulation. 
 

 
 
The analytical assay (AP LC/MS/MS 382.100) for determining oxycodone concentrations 
in plasma samples for Study R11-0285 was conducted at .  
A DSI inspection was conducted for the analytical portion of the new BE study, R11-
0285, which was conducted .  This was the 
same analytical site that was found to be unacceptable upon DSI inspection.  The clinical 
portion of the repeat BA/BE study R11-0285 was the same as for the prior study and the 
inspection team had not identified any issues with this site previously.   
 
The analytical site was found acceptable on inspection and no Form FDA-483 was issued 
for this study. 
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CLINICAL EFFICACY AND SAFETY   

No new clinical efficacy or safety studies were submitted in support of this application. 
The clinical pharmacology studies were conducted in naltrexone-blocked healthy 
volunteers.  As a result, safety information was not available for review.  Reliance on the 
Agency’s previous finding of efficacy and safety for Roxicodone tablets is adequately 
supported by the relative bioavailability study (Study R09-0988).  No additional efficacy 
or safety studies are needed.    
 
 
CONTROLLED SUBSTANCES STAFF 
 
The Controlled Substances Staff had two recommendations.  First, that the applicant 
conduct routine pharmacovigilance of this drug and report all cases of potential abuse, 
misuse or overdose (intentional or unintentional including cases leading to death).  
Second, the applicant should submit a summary of analysis in two years of all available 
data (including DAWN and AERS) and relevant information on drug diversion from the 
US market for the product, oxycodone HCl oral solution.   
 
 
PEDIATRICS 
 
The applicant has agreed to a pediatric plan that will evaluate the pharmacokinetics and 
safety of immediate-release oxycodone in ages  to 17 years, and to evaluate the efficacy 
of immediate-release oxycodone in ages 0 to 2 years.  Based on what is known about the 
site of action of oxycodone and what is known about the developmental maturity of the 
mu opioid receptor, efficacy can be extrapolated from adults for most age groups.  
However, it is not as clear that efficacy can be extrapolated below the age of 2 years and 
for this reason, efficacy studies for ages 0 to 2 years are required.   
 
 
OTHER REGULATORY ISSUES 
 
DSI Inspection  
During the first review cycle, the DSI inspection found the following: 

Substantial problems were identified at the  analytic site for BE study R09-0988.  
In particular, Dr. Chen noted: 
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RECOMMENDATIONS/RISK-BENEFIT ASSESSMENT 
 

• Recommended regulatory action  - Approval 
 

• Risk Benefit Assessment – The overall benefits associated with immediate-
release oxycodone hydrochloride outweigh the overall risk associated with 
this opioid analgesic.  The prior deficiency has been adequately addressed 
with a repeat BE study and an acceptable inspection of the analytic site for the 
clinical pharmacology study. 

 
• Recommendation for Phase 4 (Post-Marketing) Commitments, Agreements, 

and/or Risk Management Steps  
 
The applicant has agreed to a postmarketing commitment to conduct a microbial 
challenge test to understand if the preservative matrix would eliminate the Burkholderia 
cepacia.  The applicant will provide the test method(s) for Burkholderia cepacia and the 
relevant method validations. The test method(s) validation will address multiple strains of 
the species and cells that are acclimated to the environments (e.g., warm or cold water) 
that may be tested.  The applicant will provide to the Agency no later than March 1, 
2012, the results of the testing, and the Agency, upon evaluation of the data, will 
recommend appropriate specifications for Burkholderia cepacia.   
 
 
The postmarketing requirement for pediatric studies for this NDA, which have been 
deferred are as follows: 
 

1863-1 Pharmacokinetic and safety study in subjects >2 years to <17 years of age.  
 

Final Protocol Submission: June 30, 2012 
Study/Trial Completion:   May 31, 2014 
Final Report Submission:  January 31, 2015 

 
1863-2 Pharmacokinetic, safety, and efficacy study in subjects from birth to 2 years 

of age. 
 

Final Protocol Submission: June 30, 2012 
Study/Trial Completion:   May 31, 2014 
Final Report Submission:  January 31, 2015 
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