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COMMENTS/SPECIAL INSTRUCTIONS:
The submitted study protocol OTR1023 for a drug-drug interaction study employing Oxycontin and
ketoconazole as a Phase 4 post marketing commitment for approval of Oxycontin is acceptable from a
Clinical Pharmacology perspective. No further action is indicated at this time.
BACKGROUND:
This review pertains to the final drug-drug interaction protocol # OTR1023 submitted to the Agency on
04/16/2010. This DDI study is designed to fulfill the Post Marketing Commitment outlined in the Agency’s
letter dated September 2, 2009 in reference to the approval of supplement # S-060 that was submitted
on December 13, 2007. A draft of protocol OTR1023 was submitted on September 11, 2009 (NDA
20533/SDN 340) and reviewed by Dr. Sayed Al Habet (see review in DARRTS dated 09/30/00).

The following Clinical Pharmacology related comment was conveyed to the sponsor at the time of initial
review of the draft protocol:
“Although, a drug interaction is expected between ketoconazole and oxycontin, the magnitude of
resulting increase in oxycodone exposure is unknown. In order to protect the healthy volunteers
participating in this study from the opioid side effects resulting from a potential interaction, we advice that
you provide naltrexone blockade to the participating volunteers. We recommend that naltrexone at a
dose of 50 mg be administered during the study at the following time points in relation to oxycontin
dosing: 12 hours pre-dose, 12 hours, 24 and 36 hours post-dose.”
It should be noted that the final protocol does not contain any major amendments to the study design
reviewed by Dr. Al Habet which would materially affect the clinical pharmacology assessments.
Purdue did not include naltrexone blockade in their final protocol but provided an acceptable rationale to
the Agency via email on April 27, 2010 to the project manager, Ms. Lisa Basham. Dosing in this study
was planned to be started on April 28, 2010. Attachment 1 is an extract of Purdue’s rationale, while
attachment 2 contains the final protocol synopsis.

ATTACHMENT 1: RATIONALE PROVIDED BY PURDUE PHARMA FOR NOT INCLUDING
NALTREXONE BLOCKADE IN THE DRUG-DRUG INTERACTION STUDY

.
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BACKGROUND:
This is a Class I resubmission of NDA 22272 pertaining to reformulated oxycontin formulation. The original
NDA submission and the complete response submission were previously reviewed by Dr. Sayed Al Habet
(see reviews dated 5/23/2008 and 9/1/2009 for complete details regarding clinical pharmacology aspects of
this product). Pertinent Clinical Pharmacology relevant labeling language was negotiated with the sponsor in
the last previous cycle. However, subsequent to this, Drug-Drug interaction data between coadministration of
oxycodone and rifampin from the following publication came to light; Nieminen TH et al. Rifampin greatly
reduces the plasma concentrations of intravenous and oral oxycodone. Anesthesiology.
2009;110:1371-1378.
This review captures the labeling changes related to this interaction and other minor appropriate
modifications suggested by this reviewer. Attachment contains the proposed labeling changes (additions
indicated by underlined text and deletions indicated by strikethrough text).
Following is a discussion of the rifampin and oxycodone interaction study. In this four-session, paired,
crossover study, twelve volunteers were given 600 mg oral rifampin or placebo once daily for 7 days.

Oxycodone was given on day 6. In the first part of the study, 0.1 mg/kg oxycodone hydrochloride was given
intravenously. In the second part of the study, 15 mg oxycodone hydrochloride was given orally.
Concentrations of oxycodone and its metabolites noroxycodone, oxymorphone, and noroxymorphone were
determined for 48 h. Psychomotor effects were characterized for 12 h by several visual analog scales.
Analgesic effects were characterized by measuring the heat pain threshold and cold pain sensitivity.
Plasma profiles and PK parameters are listed in Figure 1 and Tables 1 and 2 extracted from the publication.
Rifampin decreased the AUC of intravenous oxycodone by 53%, increased the mean plasma Cl by 2.2-fold,
and decreased its t½ from 3.7 to 2.4 h. Rifampin decreased the mean AUC and Cmax of oral oxycodone by
86% and 63%, respectively. The mean oral bioavailability of oxycodone was decreased from 69% to 21% by
rifampin. Rifampin increased the Cmax of noroxycodone by 2.7-fold after intravenous oxycodone and by 2.0fold after oral oxycodone compared with the control values. The corresponding metabolite–to–parent drug
AUC ratios (AUCm/AUCp) were increased 2.4-fold and 7.6-fold, respectively. Rifampin reduced the AUC of
oxymorphone to approximately 5–10% of the corresponding control value after intravenous and oral
administration of oxycodone. Intravenous oxycodone produced no detectable oxymorphone concentrations in
two subjects after placebo and in eight subjects after rifampin. After rifampin and oral oxycodone, five of the
subjects had every measured oxymorphone concentration below the lower limit of quantification. Rifampin
increased the Cmax of noroxymorphone more than twofold in both the intravenous and the oral part of the
study. The corresponding metabolite– to–parent drug AUC ratios increased 2.4-fold after intravenous and
9.6-fold after oral oxycodone. In addition, pharmacologic effects of oral oxycodone were attenuated.

Figure 1: Plasma concentrations (mean - SD) of oxycodone and its metabolites in 12 volunteers following
intravenous administration of 0.1 mg/kg and oral administration of 15 mg oxycodone hydrochloride
after placebo or rifampin. The volunteers were given in randomized order either 600 mg oral rifampin or
placebo once daily at 8 PM for 7 days. Oxycodone was given on day 6 at 8 AM, 12 h after the fifth dose
of rifampin or placebo. Two more doses of rifampin or placebo were given on days 6 and 7. The
oxycodone concentrations are shown both on arithmetic and on a semilogarithmic plot (inset).

Table 1: Pharmacokinetic Parameters of Oxycodone and Its Metabolites in Volunteers after Intravenous
Administration of Oxycodone Following Placebo (Control) or Oral Rifampin

Table 2: Pharmacokinetic Parameters of Oxycodone and Its Metabolites in Volunteers after Oral
Administration of Oxycodone Following Placebo (Control) or Oral Rifampin

5 WARNINGS AND PRECAUTIONS
5.8 Cytochrome P450 3A4 Inhibitors and Inducers
Since the CYP3A4 isoenzyme plays a major role in the metabolism of OxyContin, drugs
(b) (4)
(b) (4)
that alter
CYP3A4 activity may cause changes in
clearance of
oxycodone which could lead to an increase or decrease in oxycodone plasma
concentrations. The expected clinical results with CYP450 inhibitors would be increased
or prolonged opioid effects. If co-administration with OxyContin is necessary, caution is
advised when initiating therapy in patients, currently taking, or discontinuing CYP3A4
inhibitors. Evaluate these patients at frequent intervals and consider dose adjustments
until stable drug effects are achieved. The expected clinical results with CYP450 inducers
would be decrease in oxycodone plasma concentrations, lack of efficacy or, possibly,
development of abstinence syndrome in a patient who had developed physical
dependence to oxycodone. Evaluate these patients at frequent intervals and consider dose
adjustments until stable drug effects are achieved. [see Drug Interactions (7.2) and
Clinical Pharmacology (12)]
7 DRUG INTERACTIONS
7.1 Neuromuscular Junction Blocking Agents
OxyContin may enhance the neuromuscular blocking action of true skeletal muscle
relaxants (such as pancuronium) and produce an increased degree and/or duration of
respiratory depression.
7.2 Agents Affecting Cytochrome P450 Isoenzymes
Inhibitors of CYP3A4:
Since the CYP3A4 isoenzyme plays a major role in the metabolism of OxyContin, drugs
that inhibit CYP3A4 activity, such as macrolide antibiotics (e.g., erythromycin), azoleantifungal agents (e.g., ketoconazole), and protease inhibitors (e.g., ritonavir), may cause
decreased clearance of oxycodone which could lead to an increase in oxycodone plasma
concentrations. A published study showed that the co-administration of the antifungal
drug, voriconazole, increased oxycodone AUC and Cmax by 3.6 and 1.7 fold, respectively.
Although clinical studies have not been conducted with other CYP3A4 inhibitors, the
expected clinical results would be increased or prolonged opioid effects. If coadministration with OxyContin is necessary, caution is advised when initiating therapy
with, currently taking, or discontinuing CYP450 inhibitors. Evaluate these patients at
frequent intervals and consider dose adjustments until stable drug effects are achieved.
[see Clinical Pharmacology (12.3)]
Inducers of CYP3A4:
(b) (4)

(b) (4)

CYP450 inducers, such as rifampin, carbamazepine, and phenytoin, may induce the
metabolism of oxycodone and, therefore, may cause increased clearance of the drug
which could lead to a decrease in oxycodone plasma concentrations, lack of efficacy or,
possibly, development of abstinence syndrome in a patient who had developed physical
dependence to oxycodone. A published study showed that the co-administration of
rifampin, a drug metabolizing enzyme inducer, decreased oxycodone (oral) AUC and
Cmax by 86% and 63% respectively. If co-administration with PERCODAN is
necessary, caution is advised when initiating therapy with, currently taking, or
discontinuing CYPP450 inducers. Evaluate these patients at frequent intervals and
consider dose adjustments until stable drug effects are achieved.
Inhibitors of CYP2D6:
Oxycodone is metabolized in part to oxymorphone via cytochrome CYP2D6. While this
pathway may be blocked by a variety of drugs (e.g., certain cardiovascular drugs
including amiodarone and quinidine as well as polycyclic antidepressants), such blockade
has not been shown to be of clinical significance during oxycodone treatment.
12.3 Pharmacokinetics

Drug-Drug Interactions
Oxycodone is extensively metabolized by multiple metabolic pathways. CYP3A4 is the
major enzyme involved in noroxycodone formation followed by CYP2B6, CYP2C9/19
and CYP2D6. Drugs that inhibit CYP3A4 activity, such as macrolide antibiotics (e.g.,
erythromycin), azole-antifungal agents (e.g., ketoconazole), and protease inhibitors (e.g.,
ritonavir), may cause decreased clearance of oxycodone which could lead to an increase
in oxycodone plasma concentrations. For example, a published study showed that the coadministration of the antifungal drug, voriconazole, increased oxycodone AUC and Cmax
by 3.6 and 1.7 fold, respectively. Similarly, CYP450 inducers, such as rifampin,
carbamazepine, and phenytoin, may induce the metabolism of oxycodone and, therefore,
may cause increased clearance of the drug which could lead to a decrease in oxycodone
plasma concentrations, lack of efficacy or, possibly, development of abstinence syndrome
in a patient who had developed physical dependence to oxycodone. For example, a
published study showed that the co-administration of rifampin, a drug metabolizing
enzyme inducer, decreased oxycodone (oral) AUC and Cmax by 86% and 63%
respectively.
Oxymorphone is a minor metabolite, its formation is catalyzed primarily by CYP2D6 and
to a small extent by CYP2C19. The formation of oxymorphone may be blocked by a

variety of drugs (such as antipsychotics, beta blockers, antidepressants, etc.) that inhibit
these enzymes. However, in a study involving ten subjects using quinidine, a known
inhibitor of CYP2D6, the pharmacodynamic effects of oxycodone were unchanged. The
genetic expression of CYP2D6 may have some influence in the pharmacokinetic
properties of oxycodone.
The in vitro drug-drug interaction studies with noroxymorphone using human liver
microsomes showed no significant inhibition of CYP2D6 and CYP3A4 activities which
suggests that noroxymorphone may not alter the metabolism of other drugs that are
metabolized by CYP2D6 and CYP3A4, and such blockade has not been shown to be of
clinical significance with oxycodone. [see Drug Interactions (7.2)]
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1.0 Background
OxyContin® 10 mg, 20 mg, and 40 mg strengths were approved on December 12, 1995
(NDA 20-553). Subsequently, 15 mg, 30 mg, and 60 mg strengths were approved on
September 18, 2006 and the 80 mg and 160 mg strengths were approved on January 6,
1977 and March 15, 2000, respectively. However, the sponsor discontinued marketing
the 160 mg strength. As such, at this time Oxycontin 10, 15, 20, 30, 40, 60, and 80 mg
strengths are currently approved and available for marketing.
Due to the concern of abuse liability with the current formulation, the sponsor
reformulated the existing extended release formulation purportedly making it more
resistant to physical and chemical manipulation. The sponsor is referring to this
reformulated product as OTR (Oxycodone Tamper-Resistant) tablets. Therefore, this
NDA is the subject of this reformulated oxyContin®.
This is a second cycle review for this NDA. In the original submission dated November
29, 2007, the sponsor was seeking the approval of five strengths: 10, 15, 20, 30, and 40
mg tablets (see Appendix I and II for clinical pharmacology original and addendum
reviews dated April 7, 2008 and May 23, 2008, respectively). However, at that time, the
sponsor proposed to continue marketing the 60 and 80 mg strengths in their original form
(i.e., not reformulated OTR). In this case there will be two sets of formulations in the
market: the first is for 10, 15, 20, 30, and 40 mg OTR formulation and the second set is
for 60 and 80 mg non-OTR formulation.
The reason for the two sets of formulations is that the sponsor encountered some
technical difficulties during the reformulation of the 60 mg and the 80 mg OTR tablets.
The sponsor proposed that the approval of these strengths will be sought after
reformulation efforts were successful. The trade name will remain OxyContin®.
The contents of this NDA was discussed at the May 5, 2008 Anesthetic and Life Support
Drugs Advisory Committee Meeting (AC Meeting). In the complete response action
letter dated October 3, 2008 the Agency listed several deficiencies that needed to be
resolved before the NDA can be approved. These include, but not limited to the
following:
•
•

The sponsor should provide adequate in vitro studies to fully characterize the physical
manipulation of the formulation and release characteristics.
Based on DSI inspection of study # OTR 1005 the sponsor was advised to reanalyze
the data excluding six subjects and/or reanalyze the plasma concentration and
perform bioequivalence analysis to demonstrate bioequivalency.

Based on the advice received from the agency and at the AC meeting, the sponsor
submitted data for the reformulated 60 mg and 80 mg strengths. From this data, the
sponsor established bioequivalence of the 80 mg OTR strength with the original
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formulation, OxyContin®. Also, dose-propotionality at 40, 60, and 80 mg strengths was
demonstrated in this submission.
What Was Submitted?
Based on the above information, in the current resubmission dated March 30, 2009 the
sponsor submitted the following studies/information:
Bioequivalence/Dose-propotionality Studies:
Study # OTR1008: This is a bioequivalence study comparing 80 mg single dose of the
new formulation (OTR tablet) with the current to be marketed 80 mg OxyContin® tablet
in 84 fed healthy subjects.
Study # OTR1009: This is a bioequivalence study comparing 80 mg single dose of the
new formulation (OTR tablet) with the current to be marketed 80 mg OxyContin® tablet
in 84 fasted healthy subjects.
Study # OTR1012: This is a dose proportionality study with 40 mg, 60 mg and 80 mg
OTR tablets in 54 fasted healthy subjects.
Data Re-analayis:
Per the Agency’s complete response letter dated October 3, 2008, the sponsor reanalyzed
the data from the bioequivalence Study # OTR1005 of 40 mg strength after excluding six
subjects that were included in the statistical analysis in the original NDA. This action was
necessary to ensure accuracy of the bioequivalence data based on the DSI inspection
report.
Effect of Alcohol on Oxycodone release:
To rule out the effect of alcohol on the release of oxycodone from the new OTR
formulation, the sponsor submitted additional study specifically on the new 60 mg and 80
mg OTR tablets at alcohol concentration of 4%, 20%, and 40%. It should be noted that
the sponsor submitted similar studies for all OTR lower strengths tablets in the original
NDA. This study was necessary to also rule out of the potential of dose dumping at the
high OTR tablet strengths.
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2.0 Summary of Major Clinical Pharmacology Findings:
Bioequivalence Studies:
The 90% CI in both fed and fasted studies after 80 mg strength was within the 80% to
125% limits (Table 2.1). Overall, the 90% CI was also within 80% to 125% for 10 mg,
40 mg, and 80 mg strengths in fed and fasted conditions (Table 2.2).
Table 2.1 Statistical Summary of the Bioequivalence Data for 80 mg Strength in Fed
and Fasted Subjects

Table 2.2 Statistical Summary of the Bioequivalence Data for 10 mg, 40 mg, and 80
mg Strengths in Fed and Fasted Subjects (Note: studies OTR1002-1005 were
submitted in the original NDA).

It appears that from both studies the Cmax after 80 mg OTR formulation is slightly
delayed and slightly higher than that after Oxycontin in fasted (Figures 2.1) and fed
(Figure 2.2) conditions. The same observation was noted in the original NDA for other
strengths. However, this should have minimal clinical significance.
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Figure 2.1 Oxycodone Plasma Concentration-Time Profiles in Fasted Subjects
(Study # OTR1009)
Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContin and OTR Oxycodone in Fasted Subjects (Study #
OTR1009)
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Figure 2.2 Oxycodone Plasma Concentration-Time Profiles in Fed Subjects (Study #
OTR1008)
Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContine and OTR Oxycodone in Fed Subjects (Study #
OTR1008)
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In addition, careful examination of the data across studies reveals that food slightly
increases oxycodone Cmax after the administration of both OxyContin® and OTR
formulation (Figures 2.3 and 2.4).
Figure 2.3 Across Studies Analysis of Effect of Food on Oxycodone Plasma
Concentration-Time Profiles After Administration of 80 mg OxyContin® in Healthy
Subjects (Studies # OTR1008 and 1009)
Effect of Food on OxyContine Plasma Concentration-Time Profiles
of Oxycodone (Studies OTR1009 and 1008)
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Figure 2.4 Across Studies Analysis of Effect of Food on Oxycodone Plasma
Concentration-Time Profiles After Administration of 80 mg OTR Oxycodone
Formulation in Healthy Subjects (Studies # OTR1008 and 1009)
Effect of Food on the Plasma Concentration-Time Profiles of
Oxycodone After OTR oxycodone (Studies # OTR1008 and 1009)
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Dose Proportionality (40, 60, and 80 mg):
•

From current Study OTR1012, oxycodone exposure (Cmax and AUC) was dose
proportional after 40 mg, 60 mg, and 80 mg OTR tablets (Figure 2.5). Additionally,
pooling the data from the current study and the dose proportionality study submitted
in the original NDA (Study #OTR1006), there seems to be dose proportionality
across all tablet strengths of 10 mg to 80 mg (Figure 2.6).

Figure 2.5 Plasma Oxycodone Concentration-Time Profiles Following Single Dose
Administration of 40, 60, and 80m g OTR Formulation (Study OTR1012).
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Figure 2.6 Across Studies Plasma Concentration-Time Profiles of Oxycodone
Following Single Dose Administration of 10 mg to 80 mg OTR Formulation (data
from original NDA “study # OTR1006” and the current resubmission “study #
OTR1012”).

Effect of Alcohol on Oxycodone Release:
Based on in vitro data, there was no effect of alcohol on the release rate of oxycodone
from 60 mg and 80 mg OTR formulations (Figure 2.7 and 2.8). From this data and the
data submitted in the original NDA for 10 mg to 40 mg strengths shows that oxycodone
release from OTR formulations is actually in a reverse order with increase in alcohol
concentration from 4% to 40%. This confirms that there is no evidence of dose dumping
in the presence of alcohol.
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1 pp withheld in full immediately after this page as (b)(4) CCI/TS.

Reanalysis of Bioequivalence Data:
The exclusion of six subjects from the statistical analysis of the data that were submitted
in the original NDA from Study # OTR1005 show no difference in Oxycodone plasma
concentration-time profiles (Figure 2.9). The 90% CI was within 80% and 125% when
comparing OTR formulation with the OxyContin® for the 40 mg tablet strengths (Table
2.3). Therefore, the exclusion of these six subjects from the analysis did not change the
original conclusions from the study that the two formulations are bioequivalent.
Figure 2.9 Mean Oxycodone Plasma Concentration-Time Profile after Exclusion of
Six Subjects (Study # OTR1005)
Mean Oxycodone Plasma Concentration-Time Profiles After 40 mg
OxyContin or OTR in Fasted 80 Healthy Subjects (Study # OTR-1005)
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Table 2.3 Reanalysis of Oxycodone PK Data by Exclusion Six Subjects per Agency’s
Recommendation (Study # OTR1005)
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Overall Conclusions:
From this resubmission the following conclusions can be made:
•
•
•
•
•

The 80 mg OTR formulation is bioequivalent to the reference, OxyCcontin®, in
fed and fasted states.
The oxycodone Cmax, but not AUC, after OTR appears to be slightly higher and
slightly delayed compared to that after the reference, OxyContin®. However, this
should have minimal clinical signficance
Food appears to slightly increase the Cmax, but not the AUC, of oxycodone
irrespective of the formulation. As such, current recommendation in the package
insert still applies
Oxycodone exposure (Cmax and AUC) is dose proportional over 10 mg to 80 mg
doses of OTR strengths.
Alcohol does not cause dose dumping for the new OTR formulation. In contrary,
the release of oxycodone from OTR is inversely correlated with increase in
alcohol concentration from 4% to 40%.

Recommendation:
From the clinical pharmacology perspective, the NDA is acceptable.
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3. Individual Study Reports:
4.1 Study # OTR1009 (80 mg OTR vs 80mg OxyContin® in Fasted Subjects)
Objective: To assess the bioequivalence of 80 mg OTR tablet relative to 80 mg
OxyContin® in fasted healthy subjects.
Design: The study design was similar to that described in all bioequivalence studies
submitted in the original NDA (see original clinical pharmacology review in Appendix
I). Briefly, the study was a single dose, 2-treatment, two-way crossover in 84 healthy
subjects with a washout period of at least 6 days as follows:
Treatment A (Test): OTR 80 mg tablet with 240 mL water after over night fast
Treatment B (Reference): OxyContin 80 mg tablet with 240 mL water after over night
fast
As in all other bioequivalence studies submitted in the original NDA, subjects received
50 mg oral dose of naltrexone (opioid antagonist) to counteract the effect of oxycodone at
-12 hours, 0, 12, 24, and 36 hours after dosing.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone concentration in plasma.
Results:
•
•

There was no major differences in any of the PK parameters or profiles in both
treatments (Figure 3.1.1 and Table 3.1.1)
The 90% CIs were within 80% to 125% under fasting conditions (Table 3.1.2).
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Figure 3.1.1 Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContin® or OTR Oxycodone in Fasted Subjects (Study # OTR1009) (n=72
Subjects)

Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContin and OTR Oxycodone in Fasted Subjects (Study #
OTR1009)
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Table 3.1.1 Mean Oxycodone PK Parameters Following 80 mg OxyContin®
(Reference) or OTR Oxycodone (Test) in Fasted Subjects (Study # OTR1009)
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Table 3.1.2 Statistical Analysis and 90% CI of Oxycodone PK Parameters After 80
mg OxyContin® (Reference) or OTR Oxycodone (Test) in Fasted Subjects (Study #
OTR1009)

Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 80 mg tablet
relative to OxyContin® 80 mg tablets in fasted state.

•

The two formulations are bioequivalent to each other under fasted condition.

•

Examination of the plasma concentration-time profiles show slight delay (right
shift) in Tmax after OTR tablet compared to OxyContin®. However, this slight
delay in Tmax has little or no clinical implication.

Conclusion:
From this study it can be concluded that the OTR 80 mg tablet is bioequivalent to 80 mg
OxyContin® at fasted condition.
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3.2 Study # OTR1008 (80 mg OTR vs 80mg OxyContin® in Fed Subjects)
Objective: To assess the bioequivalence of 80 mg OTR tablet relative to 80 mg
OxyContin® in fed healthy subjects.
Design: The study design was similar to the previous study in fasting subjects (Study #
OTR1009) and also to all bioequivalent studies submitted in the original NDA (see
original clinical pharmacology review in Appendix I). The main difference is that dosing
was performed after standard breakfast instead of overnight fasting. Briefly, the study
was a single dose, 2-treatment, two-way crossover in 84 healthy subjects with a washout
period of at least 6 days as follows:
Treatment A (Test): OTR 80 mg tablet with 240 mL water at 30 min after standard
breakfast (FDA high-fat breakfast)
Treatment B (Reference): OxyContin 80 mg tablet with 240 mL water at 30 min after
standard breakfast (FDA high-fat breakfast)
As in the previous study (Study #OTR1008) and all other bioequivalence studies
submitted in the original NDA, subjects received 50 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of Oxycodone at -12 hours, 0, 12, 24, and 36 hours
after dosing.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone concentration in plasma.
Results:
•
•

There was no major differences in any of the PK parameters or profiles in both
treatments (Table 3.2.1 and Figure 3.2.1)
The 90% CIs were within 80% to 125% under fasting conditions (Table 3.2.2).
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Figure 3.2.1 Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContin® or OTR Oxycodone in Fed Subjects (Study # OTR1008) (n=70
Subjects)
Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContine and OTR Oxycodone in Fed Subjects (Study #
OTR1008)
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Table 3.2.1 Mean Oxycodone PK Parameters Following 80 mg OxyContin®
(Reference) or OTR Oxycodone (Test) in Fed Subjects (Study # OTR1008)
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Table 3.2.2 Statistical Analysis and 90% CI of Oxycodone PK Parameters After 80
mg OxyContin® (Reference) or OTR Oxycodone (Test) in Fed Subjects (Study #
OTR1008)

Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 80 mg tablet
relative to OxyContin® 80 mg tablets in fed state.

•

The two formulations are bioequivalent to each other under fed condition.

•

As observed in the previous study (Study #OTR1008) and in all other
bioequivalent studies submitted in the original NDA, the plasma concentrationTime profiles show slight delay (right shift) in Tmax after OTR tablet compared
to OxyContin®. However, this slight delay in Tmax should have little or no
clinical implication.

Conclusion:
From this study it can be concluded that the OTR 80 mg tablet is bioequivalent to 80 mg
OxyContin® at fed condition.
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3.4 Study # OTR1012 (Dose Proportionality 40 mg, 60mg, and 80 mg OTR in Fasted
Subjects)
Objective: To assess the PK and dose proportionality of 40, 60, and 80 mg OTR tablet in
fasted healthy subjects.
Design: The study design is similar to the other dose proportionality study (Study #
OTR1006) that was submitted in the original NDA (see original clinical pharmacology
review in Appendix I). Briefly, the study was a single dose, 3-treatment, 3-period,
crossover in 54 healthy subjects with a washout period of at least 6 days as follows:
Treatment A: OTR 40 mg tablet with 240 mL water after overnight fast.
Treatment B: OTR 60 mg tablet with 240 mL water after overnight fast.
Treatment C: OTR 80 mg tablet with 240 mL water after overnight fast.
As in the previous studies (#OTR1008 and OTR1009) and all other PK studies submitted
in the original NDA, subjects received 50 mg oral dose of naltrexone (opioid antagonist)
to counteract the effect of Oxycodone at -12 hours, 0, 12, 24, and 36 hours after dosing.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone concentration in plasma.
Results:
•

From the current study (Study # OTR1012), oxycodone exposure (Cmax and AUC)
was dose proportional after 40 mg, 60 mg, and 80 mg OTR tablets (Figure 3.4.1 and
Tables 3.4.1).
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Figure 3.4.1 Plasma Oxycodone Concentration-Time Profiles Following Single Dose
Administration of 40, 60, and 80mg OTR Formulation (Study OTR1012).
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Table 3.2.1 Mean Oxycodone PK Parameters Following 10 mg, 40 mg, and 80 mg
OTR Tablets in Fasted Subjects (Study # OTR1012)

Table 3.2.1 (Continued, Study # OTR1012)
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Reviewer’s Comments:
•

This study provides information on the dose proportionality across three OTR
tablet strengths, 40 mg, 60 mg, and 80 mg, in fasted healthy subjects.

•

The three strengths demonstrate dose proportionality of oxycodone for both Cmax
an AUC.

Conclusion:
From this study it can be concluded that the exposure after the new OTR oxycodone
tablets strengths of 40 mg, 60 mg, and 80 mg is dose proportional in healthy subjects at
fasting state.
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3.5 ADDENDUM To Study # OTR1005 (Bioequivalence of 40 mg Tablet in Fasted
Subjects)
Rationale for the Addendum:
This addendum addresses Recommendation # 3 from the Agency’s complete response
dated October 3, 2008 which states the following:
As noted during Division of Scientific Investigations inspection of Study OTR1005,
accuracy of Period 1 oxycodone concentrations for subjects 5040-5042 in run
07307cga14a and subjects 5043, 5044, and 5046 in run 07307cgb14a cannot be assured.
Therefore, before data from Study OTR1005 can be accepted, reanalyze and submit the
data from Study OTR1005 demonstrating bioequivalence after completely excluding data
from subjects 5040, 5041, 5042, 5043, 5044, and 50451. Alternatively, reanalyze the
plasma concentrations as identified and confirm the original values."
Sponsor’s Response:
The sponsor submitted this addendum to the OTR1005 for the reanalysis of the data after
exclusion of all PK data from subjects 5040, 5041, 5042, 5043, 5044, and 5046.
Original Study Design:
Objective:
The primary objective of this study was to establish the BE of OTR 40 mg tablet relative
to 40 mg OxyContin® in fasted state.
Study Design:
This was a single dose, 2 periods, 2 treatments, crossover design in 80 healthy subjects as
follows:
Treatment A (OTR, Test): 40 mg OTR tablets in fasted state
Treatment B (OxyContin, Reference): 40 mg OTR tablet at fasted state
Similar to all other studies conducted by this sponsor, each subject received 50 mg oral
dose of naltrexone (opioid antagonist) to counteract the effect of oxycodone at -12 hours,
0, 12, 24, and 36 hours relative to the time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
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Results:
• There was no major difference in any of the PK parameter or profiles in both
treatments after the reanalysis of the data (Table 3.5.1).
•

The 90% CI was also within 80% to 125% for the primary PK parameters (Table
3.5.2).

•

There was virtually no difference between the primary PK data submitted in the
original NDA such as Cmax, AUC, and Tmax (Table 3.5.3 and Figures 3.5.1 and 2)
and the 90% CI (Table 3.5.4).

•

Oxycodone plasma concentration-time profiles were identical (superimposed) after 40
mg OxyContin® or OTR tablets before (original submission) and after the exclusion
of six subjects (Addendum) from the analysis (Figures 3.5.3 and 3.5.4).

Table 3.5.1 Summary of Reanalysis of Oxycodone PK Parameters (Addendum to
Study # OTR1005)
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Table 3.5.2 Reanalysis Statistical Data and 90% CI of Oxycodone PK Parameters
(Addendum to Study # OTR1005)

Table 3.5.3. ORIGINAL PK Parameters in Fasted State (Study # OTR1005).
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Figure 3.5.4 ORIGINAL Oxycodone Plasma-Concentration Time Profiles in Fasted
(Study # OTR-1005)

Figure 3.5.1 Oxycodone Plasma-Concentration Time Profiles in Fasted State
(Addendum for Study # OTR-1005)
Mean Oxycodone Plasma Concentration-Time Profiles After 40 mg
OxyContin or OTR in Fasted 80 Healthy Subjects (Addendum to Study
# OTR-1005)
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Figure 3.5.2 ORIGINAL Oxycodone Plasma-Concentration Time Profiles in Fasted
State (Study # OTR-1005)
Mean Oxycodone Plasma Concentraion-Time Profiles After 40 mg
Strength of OTR or OxyContin in Fasted Subjects (Study #OTR1005,
Original Submission)
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Figure 3.5.3 Comparison in Profiles Between Original Submission and Addendum
After OxyContin® 40 mg Tablet (Study # OTR-1005)
Comparison Between Original and Addendum Submissions for the
Mean Oxycodone Plasma Concentration-Time Profiles After 40 mg
OxyContin in Fasted Subjects (Study #OTR1005)
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Figure 3.5.4 Comparison in Profiles Between Original Submission and Addendum
Following OTR 40 mg Tablet (Study # OTR-1005)
Comparison Between Original and Addendum Submissions for the
Mean Oxycodone Plasma Concentration-Time Profiles After 40 mg
OxyContin in Fasted Subjects (Study # OTR1005)
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Reviewer’s Comments:
•

This reanalysis provides confirmatory evidence on the bioavailability of OTR 40
mg tablets relative to Oxycontin® 40 mg tablet in fasted state.

•

After the reanalysis of the data, the two formulations are found bioequivalent to
each other under fasted condition.

Conclusions:
From this reanalysis it can be concluded that the OTR 40 mg tablet is bioequivalent to
40 mg OxyContin® under fasted condition. Based on this, it is not necessary to
change in the original conclusions from this study as stated in the original review.
Recommendation:
The original study and the addendum (reanalysis) are acceptable.

ReviewFINAlSeptember1,2009DARRTS.doc

31

3.6 Effect of Alcohol on Oxycodone Release and Dose Dumping From 60 mg and 80
mg OTR Tablets (In Vitro Data)
Rationale:
In the original NDA, the sponsor conducted a specific in vitro study to investigate the
effect of alcohol on dose dumping on 10, 15, 20, 30, and 40 mg OTR formulation
strengths (Appendix I). In this resubmission, the sponsor conducted an additional in vitro
dissolution study on 60 mg and 80 mg OTR strengths.
Design:
The study design and procedure were similar to that used for the other strengths. Briefly,
USP Apparatus 1 at a speed of 100 RPM was used. The sampling time points were: 1, 2,
4, 6, 8, 10, and 12 hours. The medium used contained Simulated Gastric Fluid (SGF)
without enzymes with 0%, 4%, 20%, and 40% v/v ethanol, respectively.
Results:
•

•

As noted in the original NDA for 10 to 40 mg strengths, the data also clearly show
inverse relationship between percent release and ethanol concentration. The higher
the ethanol concentration the lower the oxycodone release from the 60 mg (Figure
3.6.1 Table 3.6.1) and 80 mg tablets (Figure 3.6.2 and Table 3.6.2).
The similarity factor (f2) for the 4% alcohol compared to SGF for both the 60 mg and
80 mg strengths was approximately 80% (Table 3.6.1).

Figure 3.6.1. In Vitro Dissolution Profile for 60 mg OTR Strength

ReviewFINAlSeptember1,2009DARRTS.doc

32

Table 3.6.1 Summary of In Vitro Dissolution Data for 60 mg OTR Strength
(b) (4)

Figure 3.6.2 In Vitro Dissolution Profile for 80 mg OTR Strength

Table 3.6.2 Summary of In Vitro Dissolution Data for 80 mg OTR Strength
(b) (4)
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Table 3.6.3 f2 Similarity Factor for 4% Alcohol compared to SGF (Simulated
gastric Fluid)

Reviewer’s Comments:
•
•

•

There is clear inverse relationship between alcohol concentration and oxycodone
release from OTR formulations.
Since the f2 was well above 50 it can be concluded that the 4% ethanol profile was
similar to that of the SGF. It should be noted that it is not necessary to perform f2 on
other alcohol strengths due to the inverse relationship in dissolution profiles as a
function of alcohol concentration.
The data obtained from this study on the 60 mg and 80 mg strengths is similar to that
observed for the 10 to 40 mg strengths. Thus, the data is very consistent.

Conclusions:
Based on this in vitro data, it can be concluded that there is no evidence that the release
of oxycodone was accelerated with alcohol. Conversely, the release was slower in the
presence of alcohol. Therefore, no in vivo dose dumping can be expected with this
formulation. As such, an in vivo study is not necessary to further investigate the alcohol
interaction potential.
Recommendation:
Since the data from this study is very consistent to the data reported in the original NDA
for the other OTR strengths, both studies are acceptable. No dose dumping is expected
with OTR formulation.
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3.7 Across Studies Analysis:
All bioequivalence studies conducted in this NDA were virtually similar in terms of
design, dosing, and administration (Appendix I). In the original submission, four
bioequivalent studies were conducted for OTR 10 mg and 40 mg strengths relative to
OxyContin® 10 mg and 40 mg tablets in fed and fasted subjects (Study # OTR-1002, 1003, -1004, and -1005).
The design of bioequivalence studies in this re-submission for the 80 mg OTR and
OxyContin 80 mg tablet in fed and fasted subjects were similar to the other four studies
that were submitted in the original NDA (Study # OTR1008 and OTR1009). Similarly,
the dose proportionality study at 40 mg, 60 mg, and 80 mg OTR (Study # OTR1012) was
similar in design to the study that was submitted in the original NDA for the dosage
strengths of 10, 15, 20, 30, 40 mg in fasted subjects (Study # OTR-1006).
Therefore, it feasible to assess dose proportionality across dosage strengths of 10 mg to
80 mg by pooling the data from the current study for 40, 60, and 80 mg (Study #
OTR1001) and previous study (Study # OTR1006) for 10, 15, 20, 30, and 40 mg dosage
strengths (Figure 3.7.1-3.7.3 and Table 3.7.1).
Figure 3.7.1 Across Studies Plasma Concentration-Time Profiles of Oxycodone
Following Single Dose Administration of 10 mg to 80 mg OTR Formulation (data
from original NDA “study # OTR1006” and the current resubmission “study #
OTR1012”).
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Figure 3.7.2 Across Studies Mean Oxycodone Cmax Values Following Single Dose
Administration of 10 mg to 80 mg OTR Formulation (data from original NDA
“study # OTR1006” and the current resubmission “study # OTR1012”). Note: two
data points for 40 mg strengths (one from each study).
Across Studies Analysis for the Relationship Between OTR Dosage
Strengths and Oxycodone Cmax (Studies #OTR1006 and 1012)
(note: two values for 40 mg strenghts; one from each study)
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Figure 3.7.3 Across Studies Mean Oxycodone AUC(0-inf) Values Following Single
Dose Administration of 10 mg to 80 mg OTR Formulation (data from original NDA
“study # OTR1006” and the current resubmission “study # OTR1012”). Note: two
data points for 40 mg strengths (one from each study).
Across Studies Analysis for the Relationship Between OTR
Dosage Strengths and Oxycodone AUC(0-inf) (Studies #
OTR1006 and 1012)
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Table 3.7.1 Across Studies Mean Oxycodone Cmax and AUC(0-inf) Following
Single Dose Administration of 10 mg to 80 mg OTR Formulation (data from
original NDA “study # OTR1006” and the current resubmission “study #
OTR1012”). Note: two data points for 40 mg strengths (one from each study).
Dose (mg)

Cmax

SD

AUC(0-inf)

SD

(ng/ml)

(ng/mL)

(ng.h/mL)

(ng/mL)

10 (OTR1006)

11.5

3.06

136

37.3

15 (OTR1006)

16.8

4.91

196

54.9

20 (OTR1006)

22.7

5.73

248

61.1

30 (OTR1006)

34.6

7.43

377

91.2

40 (OTR1006)

47.4

14.0

497

133

40 (OTR1012)

47.8

12.2

466

127

60 (OTR1012

64.6

15.2

705

157

80 (OTR1012

87.1

25.6

908

190

The same analysis can be performed for the bioequivalent studies. From the current
submission, the 90% CI in both fed and fasted studies after 80 mg strength was within the
80% to 125% (Table 3.7.2). Similarly, across studies analysis from the original NDA
show that the 90% CI was also within 80% and 125% for 10 mg, 40 mg, and 80 mg
strengths in fed and fasted conditions (Table 3.7.3).
Table 3.7.2 Statistical Summary of the Bioequivalence Data for 80 mg Strength in
Fed and Fasted Subjects

ReviewFINAlSeptember1,2009DARRTS.doc

37

Table 3.7.3 Statistical Summary of the Bioequivalence Data for 10 mg, 40 mg, and
80 mg Strengths in Fed and Fasted Subjects (Studies OTR1002, -1003, -1004, and 1005 were submitted in the original NDA).

It appears that from both studies (Study # OTR1009 and 1008) the Cmax after 80 mg
OTR formulation is consistently slightly delayed and slightly higher than that after
Oxycontin in fasted state (Figure 3.7.4) and fed (Figure 3.7.5) conditions. The same
observation was noted in the original NDA (Appendix 1).
Figure 3.7.4 Oxycodone Plasma Concentration-Time Profiles in Fasted Subjects
(Study # OTR1009)
Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContin and OTR Oxycodone in Fasted Subjects (Study #
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Figure 3.7.5 Oxycodone Plasma Concentration-Time Profiles in Fed Subjects (Study
# OTR1008)
Oxycodone Plasma Concentration-Time Profiles After 80 mg
OxyContine and OTR Oxycodone in Fed Subjects (Study #
OTR1008)
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In addition, careful examination of the data across studies reveals that food slightly
increases oxycodone Cmax after the administration of both OxyContin® and OTR
formulation (Figures 4.7.6 and 4.7.7).
Figure 3.7.6 Across Studies Analysis of Effect of Food on Oxycodone Plasma
Concentration-Time Profiles After Administration of 80 mg OxyContin® in Healthy
Subjects (Studies # OTR1008 and 1009)
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Figure 3.7.7 Across Studies Analysis of Effect of Food on Oxycodone Plasma
Concentration-Time Profiles After Administration of 80 mg OTR Oxycodone
Formulation in Healthy Subjects (Studies # OTR1008 and 1009)
Effect of Food on the Plasma Concentration-Time Profiles of
Oxycodone After OTR oxycodone (Studies # OTR1008 and 1009)
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Overall Summary:
From this analysis it can be stated that the data from all studies are consistent. For
instance, in the initial NDA submission, bioequivalence of 10 mg and 40 mg OTR tablet
was demonstrated relative to the corresponding OxyContin® tablet strength in both fed
and fasted subjects.
The same conclusion was made in the resubmission for the highest 80 mg OTR strength
relative to 80 mg OxyContin® tablet. The 90% CI values in the original submission and
the re-submission were within 80% and 125% boundaries. Careful examination of the
90% CI values across all studies reveals the tightness and low variability in the data as
they fall within a narrow range of approximately 90% to 100%.
Food appears to slightly delay the Tmax and increase Cmax compared to fasting state in
all studies. In addition, the Tmax appears to slightly delay and Cmax is slightly increased
after OTR formulation compared to OxyContin. These observations were consistent
among all studies.
Similarly, examination of the dose proportionality studies demonstrates consistency
across studies. For example, the mean Cmax and AUC for the 40 mg strength in both
studies are very similar in values (Table 3.4.1).
Finally, the in vitro release of oxycodone from OTR tablets was inversely correlated with
percentage of alcohol in the medium. This phenomenon was observed in the original
NDA for the lower strengths and for the higher strength OTR tablets in this submission.
The reanalysis of the data by excluding six subjects from the original study # OTR1005
had no impact on the bioequivalence parameters and final conclusion that was made in
the original NDA. The 40 mg OTR strength was equivalent to OxyContin® 40 mg tablet
in fasted subjects with and without the data from the six subjects.
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4. Labeling Comments
Important Note: Labeling comments will be made directly into the master labeling file
posted in the Division’s shared drive. These are PRELIMINARY comments specifically
for the clinical pharmacology related information. Other comments and edits are
pending discussion with the team members and also with the sponsor.
7 DRUG INTERACTIONS
7.1 Neuromuscular Junction Blocking Agents
Opioid analgesics, including OxyContin, may enhance the neuromuscular blocking action
of true skeletal muscle relaxants (such as pancuronium) and produce an increased degree
and/or duration of respiratory depression.
(b) (4)
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43 pp withheld in full immed. after this page as (b)(4) Draft
Labeling.

Appendix I
(Original Review Dated
April 7, 2008)

87

Clinical Pharmacology Review
_______________________________________________________________________
NDA: 22-272
Dates of Submission: November 29, 2007

Generic Name

Oxycodone

Brand Name:

Oxycontin®

Formulation:

Extended Release Tablets

Strengths:

10, 15, 20, 30, 40, and 80 mg

OCP Division

Division of Clinical Pharmacology II

OND Division

Division of Anesthesia, Analgesia, and
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1.0 Executive Summary
1.1 Recommendation
From the Clinical Pharmacology perspective, this NDA is acceptable provided that (i) a
mutually acceptable agreement regarding the labeling language can be reached between
the Agency and the Applicant and (ii) Division of Scientific Investigation (DSI) audit of
study OTR-1005 does not identify any significant issues that would impact the
acceptability of the study results for regulatory decision making. At the time of writing
this review, DSI inspection report is not available. An addendum to this review will be
written summarizing the labeling changes and DSI findings in a separate review.
1.2 Phase 4 Commitment
From the Clinical Pharmacology perspective, no phase 4 commitment is applicable to this
NDA.
1.3 Summary of Important Clinical Pharmacology Findings:
OxyContin 10, 20, and 40 mg strengths were approved on December 12, 1995 (NDA 20553). Subsequently, 15, 30, and 60, mg strengths were approved on September 18, 2006
and the 80 mg and 160 mg strengths were approved on January 6, 1977 and March 15,
2000, respectively. However, the sponsor discontinued marketing the 160 mg strength.
As such, at this time Oxycontin 10, 15, 20, 30, 40, 60, and 80 mg strengths are currently
approved and available for marketing.
Due to the concern of abuse liability with the current formulation, the sponsor
reformulated the existing extended release formulation purportedly making it more resist
to physical and chemical manipulation. The sponsor is referring this reformulated product
as OTR (Oxycodone Tamper-Resistant) tablets. Therefore, this NDA is the subject of
this reformulated oxyContin®. In this submission, the sponsor is seeking the approval of
six strengths: 10, 15, 20, 30, 40 mg and 80 mg tablets. Of these, 10, 15, 20, 30, and 40
mg tablets are OTR tablets while 80 mg tablet will remain as the original formulation.
Due to technical difficulties encountered during the reformulation efforts, sponsor is still
working on the 60 mg and 80 mg OTR tablets and has indicated that an approval of these
will be sought after reformulation efforts are successful. Until that time, sponsor is not
proposing to market the 60 mg strength and is proposing to market the original 80 mg
strength. The trade name will remain OxyContin®.
The contents of this NDA will be discussed at the May 5th, 2008 Anesthetic and Life
Support Drugs Advisory Committee Meeting. At that the time of writing this review,
tentative discussion topics identified were:
•
•

Implications of labeling physical properties of formulation intended to lessen the risk
of misuse.
Labeling when all strengths are not approved
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•

How resistant to chemical or physical manipulation must a formulation be to warrant
inclusion of that information in the label

The sponsor conducted 7 PK studies to determine the bioavailability/bioequivalence of
the 10 and 40 mg strengths of OTR formulation relative to the currently marketed
formulation under fed and fasting conditions and dose-proportionality of 10, 15, 20, 30,
and 40 mg OTR formulation strengths. In addition, the sponsor conducted an in vitro
dissolution study to investigate the effect of alcohol on dose dumping on OTR
formulation. The synopsis of each study is as follows:
Study Designs:
Study # OTR-1001 (Pilot Study): This is a four-way crossover, single dose study, in 22
healthy subjects to characterize the bioavailability of three prototypes 10 mg tamper
resistant oxycodone formulations relative to OxyContin® in fed and fasted state.
Study # OTR-1002 (10 mg BE/Fed): This is a single dose, two-period, crossover study
to investigate the bioequivalence of OTR 10 mg tablet relative to OxyContin® under fed
condition in 82 healthy subjects.
Study # OTR-1003 (10 mg BE/Fasting): This is a single dose, two-period, crossover
study to investigate the bioequivalence of OTR 10 mg tablet relative to OxyContin®
under fasting condition in 83 healthy subjects.
Study # OTR-1004 (40 mg BE/Fed): This is a single dose, two-period, crossover study
to investigate the bioequivalence of OTR 40 mg tablet relative to OxyContin® under fed
condition in 74 healthy subjects.
Study # OTR-1005 (40 mg BE/Fasting): This is a single dose, two-period, crossover
study to investigate the bioequivalence of OTR 40 mg tablet relative to OxyContin®
under fasting condition in 80 healthy subjects.
Study # OTR-1006 (Dose Proportionality/Fasting): This is a single dose, 5 treatment,
five-way crossover study to investigate the dose proportionality of OTR tablets 10, 15,
20, 30, and 40 mg strengths under fasting condition in 52 healthy subjects.
Summary of Findings:
In the pilot study (OTR1001), one of the three prototypes (1 B) was selected for further
development. The PK profile of this formulation was similar to the current formulation,
under fed and fasted states.
For 10 mg strength, there was no difference in the PK profile between the OTR
formulation and the currently approved 10 mg strength in fed (Figure 1 A) or fasted
(Figure 1 B) conditions (Studies # OTR-1002 and OTR 1003). The same conclusion can
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be made for the 40 mg strength (Figures 2 A and B, Studies # OTR 1004 and OTR
1005).
Figure 1 A and B. Oxycodone Plasma-Concentration Time Profiles of 10 mg
Strength in Fed State and Fasted States (Studies # OTR-1002 and 1003)
Figure 1 A (Fed, Study 1002)

Figure 1 B (Fasted, Study 1003)

Figure 2 A and B. Oxycodone Plasma-Concentration Time Profiles of 40 mg
Strength in Fed and fasted States (Studies # OTR-1004 and 1005)
Figure 2A (Fed, Study 1004)

Figure 2 B (Fasted, Study 1005)
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The 90% CI's for both Cmax and AUC were within 80% to 125% limits for both 10 mg
and 40 mg OTR strengths in fed and fasted states (Tables 1.3.1 to 1.3.4). Therefore, from
these four studies it can be concluded that the two strengths, 10 mg and 40 mg were
bioequivalent to respective reference strengths of original formulation of OxyContin® in
fed and fasted conditions.
Table 1.3.1 Statistical Analysis of PK Parameters for the 10 mg strength in Fed
State (Study # OTR1002).

Table 1.3.2 Statistical Analysis of PK Parameters for the 10 mg strength in Fasted
State (Study # OTR1003).e
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Table 1.3.3 Statistical Analysis of PK Parameters for the 40 mg strength in Fed
State (Study # OTR1004).

Table 1.3.4 Statistical Analysis of PK Parameters for the 40 mg strength in Fed
State (Study # OTR1004).

The dose proportionality of all five OTR strengths, 10, 15, 20, 30, and 40 mg was
assessed in the fasting state (Study # OTR-1006). Dose proportionality was demonstrated
across all the five doses. Since 10 mg and 40 mg strengths were bioequivalent and there
is dose-proportionality in this range across the two formulations (strengths), the two
formulations are adequately linked in the dose range of 10 mg through 40 mg from the
clinical pharmacology perspective.
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Figure 3. Oxycodone Plasma-Concentration Time Profiles For Five OTR Strengths
at Fasted State (Study # OTR-1006)

Based on in vitro dissolution data, there was no evidence of dose dumping or effect of
alcohol on the OTR formulation. The data showed an inverse relationship between
alcohol concentration (4%, 20% and 40%) and dissolution (drug release) profiles. As
such, no in vivo study investigating the alcohol interaction is needed.
In terms of pediatric indications, the sponsor is requesting deferral to assess the safety
and effectiveness of the product in pediatric population.
Per prior agreement between the Agency and the sponsor, if the two formulations are
adequately linked by bioequivalence data, then no new clinical data were required. As
such, no Clinical efficacy and safety studies were conducted in support of the OTR
formulation.
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Overall Conclusions:
Based on the data submitted in this NDA the following conclusions can be made:
•

OTR 10 mg and 40 mg strengths are bioequivalent to the reference, currently
marketed formulation in both fed and fasted states.

•

OTR 10, 15, 20, 30, and 40 mg strengths demonstrated dose proportionality with
respect to both Cmax and AUC. Since, there is dose-proportionality in this dose range
for the currently approved formulation as well; the two products are satisfactorily
linked in the dose range of 10 mg and 40 mg.

•

Based on acceptable in vitro dissolution data, there was no evidence of dose dumping
in the presence of different concentrations of alcohol (4% through 40% V/V). As
such, no in vivo study is needed to investigate the alcohol interaction potential.
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2. Question Based Review
2.1 General Attributes/Background:
2.1.1 What are the highlights of the chemistry and physico-chemical properties of
the drug substance and formulation of the drug product?
Oxycodone is an old opioid analgesic approved for the treatment of acute and chronic
pain. The structural formula for oxycodone hydrochloride is shown below:

The drug is available in the market as immediate release and extended release tablets.
The most relevant formulation to this NDA is the extended release formulation approved
with the trade name, OxyContin® (oxycodone hydrochloride controlled-release), tablets at
the following strengths: 10, 15, 20, 30, 40, 60, and 80 mg.
The new modified formulation (Oxycodone Tamper Resistant -OTR) will be available at
the following five strengths: 10, 15, 20, 30, and 40 mg. The 80 mg strength will not be
available as OTR. However, it will remain in the market as the original formulation
of OxyContin® 80mg.
The sponsor conducted several PK/BE studies to link the proposed formulation with the
currently marketed formulation of OxyContin® in fed and fasted states. In addition, in
vitro dissolution studies were conducted with and without alcohol to investigate the
potential of dose dumping. These studies will be discussed in more detail in the following
sections of the review.
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2.1.2 What are the proposed mechanism(s) of action and therapeutic indication(s)?
Mechanism of Action:
Oxycodone is a pure opioid agonist. It is mainly used as analgesic to control moderate to
severe pain.
Indications:
The primary indication of OxyContin® is for relief of moderate to severe pain when a
continuous around the clock analgesic is needed for an extended period of time.
2.1.3 What are the proposed dosage(s) and route(s) of administration?
The product is administered Q12 hours with an individualized dosage dependent on the
needs of the patient and the patients prior opioid analgesic use.
2.1.4 What are the Core Studies Submitted in this NDA?
In this NDA, 7 studies were submitted characterizing the PK of the new formulation
under fed and fasted conditions.
Specifically, there were two main objectives from this program. The first is to establish
the bioequivalence of 10 mg and 40 mg OTR tablets to the approved formulation of
OxyContin® tablets under fed and fasted conditions (Studies OTR 1002, 1003, 1004, and
1005). The second objective is to establish the dose proportionality of all five strengths
(10, 15, 20, 30, and 40 mg) under fasted condition (Study OTR-1006).
An in vitro dissolution/alcohol study was conducted to demonstrate the lack of dose
dumping effect by alcohol on the extended release characteriscts of the formulation.
2.2 General Clinical Pharmacology
Based on the data from the studies submitted in this NDA and the historical data, the PK
of oxycodone is summarized below.
Oxycodone is a pure mu opioid receptor agonist to produce analgesia. Its activity is
primarily related to the parent drug, oxycodone. However, the drug is extensively
metabolized to noroxycodone, oxymorphone, and noroxymorphone metabolites.
However, these metabolits are rapidly glucuronidated and eliminated primarily in urine as
both conjugated and unconjugated metabolites. The drug is metabolized mainly by
CYP3A4 and CYP2D6.
The oral bioavailability of oxycodone is approximately 60% to 87%, suggesting low presystemic metabolism. The steady state is achieved within 24 to 36 hours of repeat
administration of extended-release formulation.
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From this NDA, dose proportionality was demonstrated between 10 to 40 mg dose range
(see below, Study # 1006). Food does not appear to have significant effect on the
absorption of oxycodone. The plasma protein binding is 45%.
2.2.1 What efficacy and safety information (e.g., biomarkers, surrogate endpoints,
and clinical endpoints) contribute to the assessment of clinical pharmacology study
data? How was it measured?
No biological biomarker was used in this NDA. All data in this NDA were presented as
comparative PK.
2.2.2 Are the active moieties in the plasma (or other biological fluid) appropriately
identified and measured to assess pharmacokinetic parameters and exposure
response relationships?
All data in this NDA were based on measurement of the parent drug, oxycodone.
As stated earlier, oxycodone is extensively metabolized. Therefore, it is excreted mainly
as metabolites in urine. However, based on the historical data, the metabolites have little
clinical significance in terms of analgesia compared to the parent drug, oxycodone.
2.2.3 Exposure Response
2.2.3.1 What are the characteristics of the dose-systemic exposure relationships for
efficacy?
The focus of this NDA development program is to demonstrate the comparative
bioavailability for the OTR tablet relative to the marketed formulation of OxyContin®.
Therefore, no PK/PD data was acquired in this submission to establish the relationship
between oxycodone dose and efficacy.
2.2.3.3 Does this Drug Prolong the QT or QTc Interval?
No formal QTc study was conducted in this NDA to investigate the effect of oxycodone
on QTc.
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2.2.4 What are the PK characteristics of the drug?

2.2.4.1 What are the single and multiple dose PK parameters of oxycodone and its
metabolites? How do the PK parameters change with time following chronic
dosing?
Single and Multiple dose PK data were previously obtained for the currently marketed
formulation. Multiple dose PK studies were not needed for this product as bioequivalence
was demonstrated between OTR and currently approved formulation.
2.2.4.2 Is the PK of Oxycodone dose-proportional?
The sponsor conducted one study to determine the dose proportionality among the five
strengths; 10, 15, 20, 30, and 40 mg OTR tablet after a single dose in fasting state (Study
# OTR-1006).
From this study the exposure between 10 to 40 mg was dose proportional with respect to
both Cmax and AUC (Figure 2.2.4.2.1).
Figure 2.2.4.2.1. Oxycodone Plasma-Concentration Time Profiles in Fasted State
(Study # OTR-1006)

It should be noted that dose proportionality was established between 10 and 40 mg for the
currently marketed formulation as well.
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2.2.4.3 What is the Extent of Systemic Exposure After Oxycodone Administration?
No multiple dose study was conducted in this NDA.
2.3 Intrinsic factors
2.3.1 Does age, weight, race, or disease state affect the PK of the drug? What dosage
regimen adjustments are recommended for the subgroups?
No formal studies were conducted in special population in this NDA. However, based on
known metabolic and excretion pathways of oxycodone and its metabolites, the current
labeling for OxyContin® calls for dose titration in patients with hepatic impairment. The
initial dose should be 1/3 to ½ of the usual dose.
2.4 Extrinsic factors
2.4.1 What extrinsic factors (drugs, herbal products, diet, smoking, and alcohol use)
influence exposure and/or response and what is the impact of any differences in
exposure on pharmacodynamics?
The effects of herbal products, diet, smoking and alcohol on oxycodone use and
pharmacodynamic effects were not evaluated in this NDA.
No specific studies were conducted to investigate the effect of extrinsic factors on the
disposition of oxycodone in this NDA. However, based on the clinical experience other
CNS depressant drugs such as alcohol, other opioids or illicit drugs may have additive
effect on oxycodone.
However, the sponsor conducted specific study(s) to investigate the bioequivalence of
OTR formulation in fed and fasted states. These studies will be discussed in the next
sections below.
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2.5 General Biopharmaceutics
DSI inspection was requested for study # OTR-1005. At that time of writing this review,
DSI inspection report is not available. An addendum to the this review will be written
capturing the implications of DSI findings once the DSI inspection report is available.
2.5.1 What is the BCS Class classification for Oxycodone?
This information was not provided by the sponsor in this NDA and it is not pertinent for
this submission.
2.5.2 What is the effect of food on the BA of Oxycodone?
The sponsor conducted four studies to establish the bioequivalence between OTR 10 mg
and 40mg strengths relative to the respective OxyContin® strengths in fasted and fed
states (Studies OTR-1002, 1003, 10004, and 1005).
From these studies, there was no obvious effect of food on either OTR or OxyContin®
plasma concentration time profiles for 10 mg (Figures 2.5.2.1 and 2.5.2.2 ) and 40 mg
(Figures 2.5.2.3 and 2.5.2.4) strengths in fed and fasted conditions. The 90% CI for both
Cmax and AUC were within 80% to 125% limits. Therefore, it can be concluded that
OTR formulation is bioequivalent to Oxycontin® irrespective of presence or absence of
food.
Figure 2.5.2.1. Oxycodone Plasma-Concentration Time Profiles of 10 mg Strength in
Fed State (Study # OTR-1002)
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Figure 2.5.2.2. Oxycodone Plasma-Concentration Time Profiles of 10 mg Strength in
Fasted State (Study # OTR-1003)

Figure 2.5.2.2. Oxycodone Plasma-Concentration Time Profiles of 40 mg Strength in
Fed State (Study # OTR-1004)
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Figure 2.5.2.2. Oxycodone Plasma-Concentration Time Profiles of 40 mg Strength in
Fasted State (Study # OTR-1005)

2.5.3 Was the to-be-marketed formulation used in the PK/Clinical trials?
The formulation used in the PK/BE studies is the final to-be-marketed formulation. No
clinical (i.e., safety and efficacy) studies were conducted in support of the OTR
formulation per the agreement reached between the Agency and the sponsor at the
meeting dated October 26, 2006.
2.5.4 What are the Biopharmaceutical Characteristics of the Products?
OTR Tablets are an eroding matrix formulation of oxycodone hydrochloride where the
release of drug is controlled by the polyethylene oxide matrix. The Description of the
dosage form is provided in Table 2.5.4.1. However, for more details on the formulation
composition see the ONDQA review.
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Table 2.5.4.1. Description of Different Strengths of OTR Formulation
(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

It should be noted that the tablet cores have the same total weight and qualitative
composition. The additional drug loading in the higher strengths is achieved by
(b) (4)
replacement of the
with oxycodone. The tablet coatings applied for
the purpose of differentiating the strengths of the oxycodone OTR tablets are the same as
the currently used for OxyContin® Tablets, 10-40 mg (NDA# 20-553).
(b) (4)

The tablets for all strengths are composed of a controlled-release core (
(b) (4)
) with a
coat. The cores for all strengths have the same
(b) (4)
qualitative composition,
. The cores of the 10 mg through 40 mg tablets have the same total weight. The
(b) (4)
sum of the
and oxycodone hydrochloride weights for the 10 mg
(b) (4)
through 40 mg strengths is
out of a total core weight of 150 mg. In terms of
composition, the 10 mg and 40 mg strengths bracket the 15, 20, and 30 mg strengths.
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Figure 2.5.4.2. Composition of 10 mg OTR Tablet
.

(b) (4)

(b) (4)
(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)

Figure 2.5.4.3. Composition of 15 mg OTR Tablet

(b) (4)

(b) (4)
(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)
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Figure 2.5.4.4. Composition of 20 mg OTR Tablet

(b) (4)

(b) (4)
(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)

Figure 2.5.4.6. Composition of 40 mg OTR Tablet

(b) (4)

(b) (4)
(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)
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Figure 2.5.4.6. Composition of 40 mg OTR Tablet

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
(b) (4)

(b) (4)

(b) (4)

The
coatings applied to the cores are cosmetic to differentiate the different
strengths, and do not impact release or “tamper resistant” properties described above. The
compositions of the coating materials used for the 10 mg through 40mg tablets are shown
in Table 2.5.4.7.
Table 2.5.4.7. Composition of the Cosmetic Coating Used in OTR Formulation

(b) (4)

It should be noted that the polyethylene oxide used as the major excipient in OTR
formulation. Its main function is to provide controlled release and tamper resistance
characteristics of the formulation.
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Alcohol and Dose Dumping
The sponsor conducted a specific in vitro study to investigate the effect of alcohol on
dose dumping on the OTR formulation. This study is summarized briefly here.
The study was conducted using the NDA dissolution method (Apparatus 1 at a speed of
100 RPM and Sampling time points of 1,2, 4, 6, 8, 10, and 12 hours) in a medium
containing simulated gastric fluid (SGF) without enzymes with 0%, 4%, 20%, and 40%
v/v ethanol, respectively.
The data clearly show inverse relationship between percent release and ethanol
concentration. The higher the ethanol concentration the lower the oxycodone release from
the 10 mg and 40 mg tablet strengths (Figure 2.5.4.1 and 2.5.4.2).
Figure 2.5.4.1

CsayedNDASCritical care (170)NDA 22-272 OxyContinReviewDFS04072008.doc

22

Figure. 2.5.4.1

Based on this in vitro data, it can be concluded that there is no evidence to show that the
release of oxycodone was accelerated with alcohol. Conversely, the release was slower in
the presence of alcohol. Therefore, no in vivo dose dumping can be expected with this
formulation. As such, an in vivo study is not necessary to further investigate the alcohol
interaction potential.
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Support for the Intermediate Strengths, 15 mg, 20 mg, and 30 mg:
At the meeting held with the sponsor on October 26, 2006 the sponsor was advised to
conduct a dose proportionality study across all proposed OTR dosage strengths due to the
lack of proportionality of ingredients between different dose strengths and also to
establish bioequivalence with the reference product, OxyContin®, at 10 mg and 40 mg
strengths.
Based on the Agency’s recommendation the sponsor conducted dose proportionality
study (# OTR-006) and bioequivalence studies (# OTR-002 to 005) in fasted and fed
states relative to OxyContin®. In addition, the sponsor conducted in vitro dissolution
studies in three different media for all strengths.
The data from the human PK studies show dose proportionality among all strengths and
also bioequivalence of the 10 and the 40 mg strengths to the approved formulation of
OxyContin®, at fed and fasted states. Furthermore, based on the historical data for
OxyContin®, the exposure of oxycodone (Cmax and AUC) is also dose proportional up
to 80 mg (OxyContin® current approved label) with the current formulation. For in vitro
data, the similarity factor (f2) was above 50 (ranging from 71 to 98) for all strengths and
in all media. This indicates that there is no difference in the in vitro dissolution among all
strengths.
Therefore, based on the above information, the sponsor was informed that no formal
biowaiver request for the immediate strengths is necessary (letter dated August 10, 2007).
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2.5.5 Are the method and dissolution specifications supported by the data provided
by the sponsor?
The final method and proposed specifications for in vitro dissolution for all tablet
strengths is summarized below:
Apparatus: 1 (Basket)
Medium: SGF (Application Media, without enzyme, pH 1.2)
Speed: 100 RPM
Sampling Time Points : 1, 2, 4, 6, 8, 10, and 12 hours.
Proposed Specifications: The following dissolution specs were submitted on March 13,
2008 (Serial Number 0013).
Strength

Time Points

10 mg

1 hour
4 hour
12 hour

15 mg

1 hour
4 hour
12 hour

20 mg

1 hour
4 hour
12 hour

30 mg

1 hour
4 hour
12 hour

40 mg

1 hour
4 hour
12 hour

Specs Range)
(b) (4)

The in vitro dissolution profiles in the four media, SGF without enzymes, USP Buffer pH
4.5, USP Buffer pH 6.8 Media 4, and USP Buffer pH 7.5 are shown in Figures 2.5.5.1-4.

1 Page has been withheld immediately following this page as B4 (CCI/TS)
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(b) (4)

It should also be noted that the similarity factor (f2) values were all within 50 to 100
acceptance criteria indicating the dissolution profiles of all strengths are similar. For
detail discussion and recommendation related to dissolution specifications and method
acceptability, see ONDQA review.
2.6 Analytical Section
The plasma concentrations of oxycodone were determined by a validated LC-MS
method. The limit of quantitation of the assay is 0.1 ng/mL. Overall, the assay validation
data are satisfactory. The inter- and intra-day assay %CV is <10%.
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3.0 Labeling Comments
An addendum to this review will be written separately summarizing the proposed
labeling changes.
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4.0 Appendices.
4.1 Sponsor’s Proposed Label
(Original Label Submitted on November 29, 2007)

37 pages of draft labeling has been withheld immediately following this page as B4
(CCI/TS)

6 Pages has been withheld in full following this page as B4 (CCI/TS)
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4.2.2. Study # OTR-1002 (10 mg in Fed State)
Objective:
The primary objective of this study is to establish the BE of OTR 10 mg tablet relative to
10 mg OxyContin® in fed state.
Study Design:
This was a single dose, 2 periods, 2 treatments, crossover design in 82 healthy subjects as
follows:
Treatment A (OTR, Test): 10 mg OTR tablets in fed state
Treatment B (OxyContin, Reference): 10 mg OTR tablet at fed state
Products Administration:
In both treatments each subject received 25 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of oxycodone at -12 hours, 0, and 12 relative to the
time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
Results:
•

There was no major difference in any of the PK parameters or profiles in both
treatments (Table 4.2.2.1 and Figure 4.2.2.1). The Tmax was slightly longer for
OTR compared to oxyContin® (Table 4.2.2.1).

•

The 90% CLs were within 80% to 125% under fed conditions (Table 4.2.2.2).
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Table 4.2.2.1 PK Parameters in Fed State (Study # OTR1002).
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Figure 4.2.2.1. Oxycodone Plasma-Concentration Time Profiles in Fed State (Study
# OTR-1002)

Table 4.2.2.2 Statistical Analysis of PK Parameters in Fed State (Study # OTR1002).

Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 10 mg tablets
relative to Oxycontin® 10 mg tablet in fed state.

•

The two formulations are bioequivalent to each other under fed condition.

•

There was slight delay in Tmax after OTR tablet compared to OxyContin®.
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Conclusions:
From this study it can be concluded that the OTR 10 mg tablet is bioequivalent to 10
mg OxyContin® at fed condition.
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4.2.3. Study # OTR-1003 (10 mg in Fasting State)
Objective:
The primary objective of this study is to establish the BE of OTR 10 mg tablet relative to
10 mg OxyContin® in fasted state.
Study Design:
This was a single dose, 2 periods, 2 treatments, crossover design in 83 healthy subjects as
follows:
Treatment A (OTR, Test): 10 mg OTR tablets in fasted state
Treatment B (OxyContin, Reference): 10 mg OTR tablet at fasted state
Products Administration:
In both treatments each subject received 25 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of oxycodone at -12 hours, 0, and 12 relative to the
time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
Results:
•

There was no major difference in any of the PK parameter or profiles in both
treatments (Table 4.2.3.1 and Figure 4.2.3.1). The Tmax was lightly longer for OTR
compared to oxyContin® (Table 4.2.3.1).

•

The 90% CI was within 80% to 125% for the primary PK parameters (Table 4.2.3.2).
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Table 4.2.3.1 PK Parameters in Fasted State (Study # OTR1003).

Figure 4.2.3.1. Oxycodone Plasma-Concentration Time Profiles in Fasted State
(Study # OTR-1003)
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Table 4.2.3.2 Statistical Analysis of PK Parameters in Fasted State (Study #
OTR1003).
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Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 10 mg tablets
relative to Oxycontin® 10 mg tablet in fasted state.

•

The two formulations are bioequivalent to each other under fasted condition.

•

There was slight delay in Tmax after OTR tablet compared to OxyContin®.

Conclusions:
From this study it can be concluded that the OTR 10 mg tablet is bioequivalent to 10
mg OxyContin® at fasted condition.
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4.2.4. Study # OTR-1004 (40 mg in Fed State)
Objective:
The primary objective of this study is to establish the BE of OTR 40 mg tablet relative to
40 mg OxyContin® in fed state.
Study Design:
This was a single dose, 2 periods, 2 treatments, crossover design in 74 healthy subjects as
follows:
Treatment A (OTR, Test): 40 mg OTR tablets in fed state
Treatment B (OxyContin, Reference): 40 mg OTR tablet at fed state
Products Administration:
In both treatments each subject received 50 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of oxycodone at -12 hours, 0, 12,24, and 36 hours
relative to the time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
Results:
•

There was no major difference in any of the PK parameter or profiles in both
treatments (Table 4.2.4.1 and Figure 4.2.4.1). The Tmax was lightly longer for OTR
compared to OxyContin® (Table 4.2.4.1).

•

The 90% CI was within 80% to 125% for the primary PK parameters (Table 4.2.4.2).
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Table 4.2.4.1 PK Parameters in Fed State (Study # OTR1004).
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Figure 4.2.4.1. Oxycodone Plasma-Concentration Time Profiles in Fed State (Study
# OTR-1004)

Table 4.2.4.2 Statistical Analysis of PK Parameters in Fed State (Study # OTR1004).
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Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 40 mg tablets
relative to Oxycontin® 40 mg tablet in fed state.

•

The two formulations are bioequivalent to each other under fed condition.

Conclusions:
From this study it can be concluded that the OTR 40 mg tablet is bioequivalent to 40
mg OxyContin® at fed condition.
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4.2.5. Study # OTR-1005 (40 mg in Fasted State)
Objective:
The primary objective of this study is to establish the BE of OTR 40 mg tablet relative to
40 mg OxyContin® in fasted state.
Study Design:
This was a single dose, 2 periods, 2 treatments, crossover design in 80 healthy subjects as
follows:
Treatment A (OTR, Test): 40 mg OTR tablets in fasted state
Treatment B (OxyContin, Reference): 40 mg OTR tablet at fasted state
Products Administration:
In both treatments, each subject received 50 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of oxycodone at -12 hours, 0, 12,24, and 36 hours
relative to the time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
Results:
•

There was no major difference in any of the PK parameter or profiles in both
treatments (Table 4.2.5.1 and Figure 4.2.5.1). The Tmax was lightly longer for OTR
compared to oxyContin® (Table 4.2.5.1).

•

The 90% CI was within 80% to 125% for the primary PK parameters (Table 4.2.5.2).
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Table 4.2.5.1 PK Parameters in Fasted State (Study # OTR1005).
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Figure 4.2.5.1. Oxycodone Plasma-Concentration Time Profiles in Fasted (Study #
OTR-1005)

Figure 4.2.4.2. Oxycodone Plasma-Concentration Time Profiles in Fasted State
(Study # OTR-1005)
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Reviewer’s Comments:
•

This study provides information on the bioavailability of OTR 40 mg tablets
relative to Oxycontin® 40 mg tablet in fasted state.

•

The two formulations are bioequivalent to each other under fasted condition.

Conclusions:
From this study it can be concluded that the OTR 40 mg tablet is bioequivalent to 40
mg OxyContin® under fasted condition.
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4.2.6. Study # OTR-1006 (Dose Proportionality Study at Fasted State)
Objective:
The primary objective of this study is to establish the dose proportionality for the five
strengths 10, 15, 20, 30, and 40 mg OTR in fasted state.
Study Design:
This was a single dose, 5 treatment, crossover design in 52 healthy subjects as follows:
Treatment A (10 mg OTR): 10 mg OTR tablets in fasted state
Treatment B (15 mg OTR): 15 mg OTR tablets in fasted state
Treatment C (20 mg OTR): 12 mg OTR tablets in fasted state
Treatment D (30 mg OTR): 30 mg OTR tablets in fasted state
Treatment E (40 mg OTR): 40 mg OTR tablets in fasted state
Products Administration:
In both treatments, each subject received 50 mg oral dose of naltrexone (opioid
antagonist) to counteract the effect of oxycodone at -12 hours, 0, 12, 24, and 36 hours
relative to the time of oxycodone administration.
Blood samples were collected at appropriate time points over 72 hours for the
determination of oxycodone.
Results:
•

There was proportional increase in both Cmax and AUC of oxycodone with
increasing the dose from 10 to 40 mg (Table 4.2.6.1 and Figure 4.2.6.1). In
addition, the dose normalized values of Cmax and AUC are constant across strengths.
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Table 4.2.6.1 PK Parameters in Fasted State (Study # OTR1006).

Table 4.2.6.1 (Continued, Study # OTR1006)
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Figure 4.2.6.1. Oxycodone Plasma-Concentration Time Profiles (Study # OTR-1006)

Reviewer’s Comments:
•

This study provides information on the dose proportionality across the five
strengths in fasted healthy subjects.

•

The five strengths demonstrate dose proportionality in both Cmax and AUC.

Conclusions:
From this study, it can be concluded that the exposure after the five strengths, 10, 15,
20, 30, and 40 mg is dose proportional.
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4.3 Consult Review (Pharmacometric Review)
No pharmacometric consult was needed for this NDA.
4.4 Filing Memo:
Office of Clinical Pharmacology
New Drug Application Filing and Review Form
General Information About the Submission
NDA Number
OCP Division (I, II, III, IV, V)
Medical Division
OCP Reviewer
OCP Team Leader
Date of Submission
Estimated Due Date of OCP Review
PDUFA Due Date

Information
22-272
II
Anesthesia, Analgesia, and
Rheumatology Products
Sayed (Sam) Al-Habet, RP.h.,
Ph.D.
Suresh Doddapaneni, Ph.D.
November 29, 2007

Brand Name
Generic Name
Drug Class

Information
OxyContin®
Oxycodone
Opioid Analgesic

Indication(s)

Pain

Dosage Form
Dosing Regimen
Route of Administration
Sponsor
Priority Classification

Tablet
10-40 mg BID
Oral
Purdue Pharma
Priority

Division Due Date

Clin. Pharm. and Biopharm. Information
“X” if included
at filing
STUDY TYPE
Table of Contents present and
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies
HPK Summary
Labeling
Reference Bioanalytical and Analytical
Methods
I. Clinical Pharmacology
Mass balance:
Isozyme characterization:
Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase I) -

Number of
studies
submitted

Number of
studies
reviewed

Critical Comments If any

X

X
X
X
X

Healthy Volunteerssingle dose:
multiple dose:

X

1

X

1

Patientssingle dose:
multiple dose:
Dose proportionality fasting / non-fasting single dose:
fasting / non-fasting multiple dose:
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Drug-drug interaction studies In-vivo effects on primary drug:
In-vivo effects of primary drug:
In-vitro:
Subpopulation studies ethnicity:
gender:
pediatrics:
geriatrics:
renal impairment:
hepatic impairment:
PD:
Phase 2:
Phase 3:
PK/PD:
Phase 1 and/or 2, proof of concept:
Phase 3 clinical trial:
Population Analyses Data rich:
Data sparse:
II. Biopharmaceutics
Absolute bioavailability:
Relative bioavailability solution as reference:
alternate formulation as reference:
Bioequivalence studies traditional design; single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies:
Dissolution:
(IVIVC):
Bio-wavier request based on BCS
BCS class
III. Other CPB Studies
Genotype/phenotype studies:
Chronopharmacokinetics
Pediatric development plan
Literature References
Total Number of Studies

x

5

X
x

1
ONDQA will
review

In vitro alcohol interaction

8

Filability and QBR comments
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“X” if yes

Comments
X
Application filable ?

Bioavailability/bioequivalent studies formulation and to be
marketed formulation is the same

X
Comments sent to firm ?

QBR questions (key issues to be
considered)

1) Has the sponsor adequately characterized the PK of the drug product?
The sponsor conducted adequate PK studies to establish the bio-equivalency
between the currently marketed formulation and the proposed formulation.
2) Is the new formulation bioequivalent to the currently marketed formulations
under fasting and fed conditions?
The sponsor conducted study to address this question.
3) Does the timing of drug products administration need to be adjusted relative to
meal consumption?
The sponsor conducted study to investigate the effect of food on the
bioavailability of the drug.
4) Is the new formulation resistant to alcohol interaction and consequent dose
dumping?
The sponsor conducted in vitro study to address this question.

Other comments or information not
included above

DSI Inspection of study # OTR 1005 was requested.

Primary reviewer Signature and Date
Secondary reviewer Signature and Date
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Filing Slides

Clinical Pharmacology Review
Filing Meeting
(NDA 22-272 Oxycontin)

(January 8, 2008)

Sayed (Sam) Al Habet, R.Ph., Ph.D.
and
Suresh Doddapaneni, Ph.D.
1

Submission Summary
NDA #:
Date of Submission:
Generic Name:
Trade Name:
Formulation:
Route of Administration:
Indications:
Type of Submission:
Sponsor:
Reviewer:
Team Leader:

22,272
November 30, 2007
Oxycodone
Oxycontin®
Tablet (Oxycodone Tamper Resistant
–PCR)
Oral
Pain
Original NDA
PURDUE
Sayed (Sam) Al Habet, R.Ph., Ph.D
Suresh Doddapaneni, Ph.D.

2
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Overview
General:


505(b)2 application



Strengths: 10, 15, 20, 30, and 40 mg



Six studies:
Pilot
BE (10 mg and 40 mg)
Dose proportionality (10, 15, 20, 30, and 40 mg)
Effect of food



In vitro alcohol interaction



Safety and efficacy: Cross reference of original NDA (#20-553)for
OxyContin.

3

Listing of Studies

4
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Pivotal BE Studies (#1002-1005)

Dose : 10 and 40 mg strengths
 Design: Single dose, crossover, fed/fasted
 N=84 healthy subjects


5

Summary of PK Data
(Pivotal BE Studies #1002-1005)

6
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Dose Proportionality (Study # 1006)

Dose : 10, 15, 20, 30, and 40 mg strengths
 Design: Single dose, Four-way crossover
 N=52 healthy subjects


7

PK Profiles
(Dose Proportionality Study # 1006)

8
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Recommendation

From the clinical pharmacology perspective,
the application is fileable.

9
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Appendix II
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Addendum to Primary
Clinical Pharmacology Review
_______________________________________________________________________
NDA: 22-272
Dates of Submission:
November 29, 2007

Generic Name

Oxycodone

Brand Name:

Oxycontin®

Formulation:

Extended Release Tablets

Strengths:

10, 15, 20, 30, 40, and 80 mg

OCP Division

Division of Clinical Pharmacology II

OND Division

Division of Anesthesia, Analgesia, and
Rheumatology Products

Route of Administration:

Oral

Indication:

-Management of moderate to severe pain when a
continuous, around-the clock analgesic is needed
for an extended period of time.
−Not for use as a prn analgesic or in the immediate
post-operative period (the first 12 to 24 hours
following surgery).

Dosage and Administration:

-Q12h (individualized)
-Use low initial doses in patients who are not
already opioid-tolerant, especially those who are
receiving concurrent treatment with muscle
relaxants, sedatives, or other CNS active
medications.
−For patients already receiving opioids, use
standard conversion ratio estimates.

Type of Submission:

Original NDA; Priority

Sponsor:

Purdue Pharma
Stamford, CT

Reviewer:

Sayed (Sam) Al Habet, R.Ph., Ph.D.

Team Leader

Suresh Doddapaneni, Ph.D.
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BACKGROUND:
This review is an addendum to the original Clinical Pharmacology review for NDA 22272 dated April 7, 2008. At the time of completion of the original review, report of the
Division of Scientific Investigations (DSI) inspection findings of study OTR-1005 was
not available. The decision on the acceptability of the Clinical Pharmacology data
submitted to the NDA was deferred until a review of the DSI inspection report is
completed. In addition, review of the sponsor's proposed labeling changes was also
deferred. This addendum will include a discussion of the DSI findings of study OTR1005 as it relates to the acceptability of the data and preliminary labeling comments.
DISCUSSION:
1. DSI Inspection findings:
DSI's original memo dated May 7, 2008 identified two significant issues. Subsequent to
(b) (4)
this, DSI received a response from
. (The CRO for study OTR1005) addressing the issues identified in form 483. DSI then amended the original memo
with an addendum on May 14, 2008. The two issues as stated in the original memo are;
"
• The oxycodone bioanalytical method was not evaluated for hemolyzed samples.
Approximately 200 study samples (including 8 Cmax samples) collected in Study
OTR1005 were hemolyzed. The sponsor should provide data to address accuracy
of the assay in hemolyzed samples (item 1 above).
•

Accuracy of period 1 oxycodone concentrations for subjects 5040-5042 in run
07307cga14a and subjects 5043, 5044, and 5046 in run 07307cgb14a cannot be
assured (item 2 above)."
(b) (4)

In the addendum to the memo dated May 15, 2008, based on data submitted by
, DSI concluded that hemolysis had no impact on the accuracy of oxycodone
bioanalytical method putting this issue to rest. However, with respect to the accuracy of
period 1 oxycodone concentrations in runs 07307cga14a and 07307cgb14a, DSI
(b) (4)
concluded that
in their response did not provide direct documentation
clearing this issue and that the original recommendation regarding this remains
unchanged.
As such, before data from study OTR1005 can be accepted, sponsor should reanalyze and
submit the data from study OTR1005 demonstrating bioequivalence after completely
excluding data from subjects 5040, 5041, 5042, 5043, 5044, and 5045. Alternatively,
sponsor can reanalyze the plasma concentrations as identified and confirm the original
values.
2. Labeling Comments:
Detailed labeling comments will be provided upon the submission of acceptable
bioequivalence data as described above. However, this addendum will address one
significant issue related to CYP3A metabolic pathway of oxycodone and the potential for
drug-drug interactions involving inhibitors of CYP3A enzyme.

2

Based on two publications investigating the in vitro metabolism and in vivo
pharmacokinetics of oxycodone and its metabolites, sponsor has proposed labeling
changes identifying a major role of CYP3A4 isozyme in the metabolism of oxycodone.
Previously, involvement of CYP2D6 in oxycodone's metabolism was known and is
described in the package insert. Eventhough, the publications clearly identify the role of
CYP3A4 as a major metabolizing isozyme, effect of CYP3A4 inhibitors on the levels of
oxycodone is unknown and presents a knowledge gap at this time. Although, this can be
handled in the label at the present time based on theoretical expectations, quantification
of this effect is essential in the proper use of this product. As such, sponsor should study
the effect of Ketoconazole on the pharmacokinetics of oxycodone. Effect of CYP3A
inducers need not be studied as the overall metabolism of oxycodone is expected to be
higher and the drug can be titrated up to the desired effect. Information on the effect of
CYP2D6 inhibitor quinidine on oxycodone metabolism is already available and is already
presented in the approved OxyContin package insert. It should be noted that sponsor
submitted similar labeling changes to NDA 20-553 in labeling supplement 060 on
December 13, 2007. Clinical Pharmacology review dated May 21, 2008 of this
supplement contains an extensive discussion of this issue. In this supplement review a
recommendation was made that the sponsor should conduct a study to investigate the
interaction of ketoconazole with oxycodone as a post marketing requirement as follows;
Available data suggests a major role for CYP3A4 isozyme in the metabolism of
oxycodone. However, the effect of coadministration of CYP3A4 inhibitors on the
metabolism of oxycodone is unknown at this time. Since this is a critical piece of
information needed to use OxyContin in a safe and effective manner, magnitude of the
effect of ketoconazole on the pharmacokinetics of oxycodone and its known metabolites
should be characterized. See "Guidance for Industry: In Vivo Drug Metabolism/Drug
Interaction Studies - Study Design, Data Analysis, and Recommendations for Dosing and
Labeling" for additional details on the design and conduct of the study.
COMMENTS TO THE SPONSOR:
(1) As noted during Division of Scientific Investigations inspection of study OTR1005,
accuracy of period 1 oxycodone concentrations for subjects 5040-5042 in run
07307cga14a and subjects 5043, 5044, and 5046 in run 07307cgb14a cannot be assured.
As such, before data from study OTR1005 can be accepted, you should reanalyze and
submit the data from study OTR1005 demonstrating bioequivalence after completely
excluding data from subjects 5040, 5041, 5042, 5043, 5044, and 5045. Alternatively, you
can reanalyze the plasma concentrations as identified and confirm the original values.
(2) Available data suggests a major role for CYP3A4 isozyme in the metabolism of
oxycodone. However, the effect of coadministration of CYP3A4 inhibitors on the
metabolism of oxycodone is unknown at this time. Since this is a critical piece of
information needed in the selection of appropriate OxyContin dose, magnitude of the
effect of ketoconazole on the pharmacokinetics of oxycodone and its known metabolites
should be characterized. See "Guidance for Industry: In Vivo Drug Metabolism/Drug
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Interaction Studies - Study Design, Data Analysis, and Recommendations for Dosing and
Labeling" for additional details on the design and conduct of the study.

RECOMMENDATION:
Sponsor should satisfactorily address the deficiency identified in DSI inspection
(comment 1 above) before Clinical Pharmacology data is deemed to be acceptable.
Sponsor should conduct the ketoconazole and oxycodone pharmacokinetic interaction
study (comment 2 above) to quantify the effect of CYP3A inhibitors on the
pharmacokinetics of oxycodone. Absence of this data at this time does not preclude
acceptability of Clinical Pharmacology data in this NDA as the original formulation has
been on the market since 1995. As discussed, this can be addressed in the label based on
theoretical expectations while data quantifying the magnitude of the interaction is
acquired. This study can be conducted pre-approval if there are significant approvability
related deficiencies from other disciplines that the sponsor needs to resolve and that time
frame would allow the sponsor to complete the study (generally 6 to 9 months).
Otherwise, this study can be conducted as a post marketing requirement. Further, in
labeling supplement SLR-060 to NDA 20-553, this same study was recommended to be
performed as a post marketing requirement. Administratively, as appropriate, this study
can be linked to either NDA 22-272 or 20-553/SLR-060, or both.
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