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1 Executive Summary

1.1 Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) 
has reviewed this submission dated October 21, 2016 and January 31, 2017 and finds it 
acceptable provided that OSI inspection finds the data from the pivotal comparative 
BA/BE study O-ARIR-003 acceptable, and a mutual agreement can be reached between 
the sponsor and the Agency regarding the language in the package insert.
 

1.2 Phase IV Commitments

None. 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

Inspirion Delivery Sciences, Inc (IDS) submitted a 505(b)(2) NDA 209-777 for 
Oxycodone Hydrochloride Abuse-Resistant Immediate Release (ARIR) tablets, 5, 15, 
and 30 mg for the management of moderate to severe pain where use of an opioid 
analgesic is appropriate. The sponsor did not conduct clinical efficacy/safety studies 
using oxycodone ARIR tablets and proposed to rely on the agency’s previous findings of 
safety and efficacy of the identified listed drug, Roxicodone (oxycodone) immediate 
release tablet (NDA 21-011) by establishing a pharmacokinetic bridge. 

To rely on the Agency’s previous finding of the safety and efficacy of Roxicodone tablet, 
the sponsor proposed to use the pivotal comparative bioavailability Study O-ARIR-003 
conducted in healthy volunteers under naltrexone block to establish pharmacokinetic 
bridging to Roxicodone tablet under fasting condition using the highest strength (30 mg). 
The same study also evaluated food effect on oxycodone ARIR tablet using high-fat 
meal. A dose proportionality Study O-ARIR-006 was conducted in healthy volunteers 
under naltrexone block using all three strengths (5, 15, and 30 mg) to support the two 
lower strengths 5 mg and 15 mg. In addition, the sponsor conducted a human abuse-
potential study (Study O-ARIR-002) to evaluate the abuse potential based on 
pharmacodynamics (e.g., decreased drug liking) and pharmacokinetics of oxycodone 
ARIR tablet in comparison with Roxicodone tablet when taken intranasally in 
nondependent but experienced opioid abusers. The to-be-marketed formulation was 
used in all these studies. 

Comparable Bioavailability between Oxycodone ARIR tablet and Roxicodone 
Tablet  
Oxycodone ARIR tablet (1 x 30 mg) showed equivalent AUCt and AUCinf values, similar 
Cmax values, and slightly longer median Tmax (1.8 h for oxycodone ARIR vs 1.0 h for 
Roxicodone tablet) but similar Tmax ranges in comparison to Roxicodone tablet (1 x 30 
mg) under fasting condition. 
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Table 1: Mean ± SD (%CV) Oxycodone Pharmacokinetic Parameters for 30 mg 
Oxycodone ARIR Tablet (O-ARIR) Fasted versus 30 mg Roxicodone Tablet Fasted in 
Healthy Adults Subjects under Naltrexone Block and Statistical Analysis (Study O-ARIR-
003)
PK Parameter 30 mg Oxycodone ARIR Tablet 

(1 x 30 mg) Fasted
(N = 58)

30 mg Roxicodone Tablet 
(1 x 30 mg)  Fasted

(N = 54)
AUCt (ng.h/ml)
AUCinf (ng.h/mL)
Cmax (ng/mL)
T1/2 (h)
Tmax (h)b

287.4 ± 65.80 (22.9)
292.7 ± 67.39 (23.0)
57.8 ± 18.01 (31.1)

3.8 ± 0.68 (2.4 – 6.2)a

1.8 (0.8 – 5.0)

300.3 ± 68.75 (22.9)
305.4 ± 70.08 (22.9)
67.7 ± 23.76 (35.1)

3.7 ± 0.58 (2.2 – 5.2)a

1.0 (0.5 – 5.0)
Geometric Mean Ratio

(Oxycodone ARIR Tablet Fasted/Roxicodone Tablet Fasted) % (90% CI)

AUCt
AUCinf
Cmax

95.6 (92.5 – 98.7)
95.8 (92.8 – 98.9)
86.2 (78.8 – 94.3)

a range; b tmax reported as median (range)
Source: Table 14.2.2-1 and 14.2.2-2 of study O-ARIR-003 report. 

The total exposures of oxycodone (AUCt and AUCinf) for 30 mg oxycodone ARIR tablet 
and 30 mg Roxicodone tablet met the bioequivalent (BE) criteria. The point estimate of 
the geometric mean ratio (Oxycodone ARIR tablet /Roxicodone tablet) for oxycodone 
AUCt and AUCinf were 95.6% and 95.8%, respectively. The corresponding 90% 
confidence intervals (CIs) were 92.5 – 98.7% and 92.8 – 98.9%, respectively. All these 
90% CIs fell within the 80 to 125% BE limit. 

Oxycodone Cmax values were similar for 30 mg oxycodone ARIR tablet and 30 mg 
Roxicodone tablet. The point estimate of the geometric mean ratio (Oxycodone ARIR 
tablet /Roxicodone tablet) for oxycodone Cmax was 86.2% and the corresponding 90% 
CI was from 78.8% to 94.3%. Considering that the lower limit of the 90% CI for Cmax of 
78.8% is very close to the 80% limit criterion and oxycodone ARIR tablet will be titrated, 
1.2% lower CI for oxycodone Cmax is not anticipated to affect the efficacy of oxycodone 
ARIR tablet to a substantial degree after discussion with the review team. 

Median (min, max) Tmax values were 1.8 (0.8, 5.0) hour for oxycodone ARIR tablet and 
1.0 (0.5, 5.0) hour for Roxicodone tablet; oxycodone ARIR tablets had slightly longer 
median Tmax value than Roxicodone tablet but the ranges for Tmax were similar 
between the two products.  Considering food caused a delay in Tmax (1.25 to 2.54 hour) 
for Roxicodone tablet as described in its labeling, and there is no food restriction for 
Roxicodone tablet administration, the slightly longer median Tmax value for oxycodone 
ARIR tablet under fasting condition will not be anticipated to affect the efficacy of 
oxycodone ARIR tablet to a substantial degree. Thus, the pharmacokinetic bridging 
between oxycodone ARIR tablet 30 mg and Roxicodone tablet 30 mg is established.   

Food Effect:  
High-fat meal increased oxycodone Cmax, AUCt, and AUCinf values by 18%, 23%, and 
24%, respectively, following the administration of a single dose of 30 mg oxycodone 
ARIR tablet. Median Tmax (min, max) values were similar under fasting and fed 
conditions; 1.8 (0.8, 5.0) h under fasting and 2.0 (1.0, 6.1) h under fed condition. The 
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food effect on oxycodone AUC for oxycodone ARIR tablet is similar to that for 
Roxicodone tablet, the identified listed drug for this 505(b)(2) NDA. According to the 
approved Roxicodone tablet labeling, a high fat meal enhanced the extent (27% 
increase in AUC). In addition, food caused a delay in Tmax (1.25 to 2.54 hour). 
Roxicodone tablet labeling does not recommend a food restriction because of the limited 
extent of food effect. Therefore, no food restriction should be recommended for 
oxycodone ARIR tablet as well.

Table 2 Mean ± SD (%CV) Pharmacokinetic Parameters of Oxycodone for 30 mg 
Oxycodone ARIR tablet (1 x 30 mg) Fasted and High-Fat Fed Conditions in Healthy 
Adults Subjects under Naltrexone Block and Statistical Analysis (Study O-ARIR-003)

Parameter 30 mg Oxycodone ARIR 
Tablet (1 x 30 mg)

Fed (N = 58)

30 mg Oxycodone ARIR 
Tablet (1 x 30 mg)  

Fasted (N = 58)
AUCt (ng.h/ml)
AUCinf (ng.h/mL)
Cmax (ng/mL)
T1/2 (h)
Tmax (h)b

354.2 ± 82.49 (23.3)
361.9 ± 86.67 (23.9)
68.0 ± 20.07 (29.5)

3.9 ± 0.64 (2.5 – 5.8)a

2.0 (1.0 – 6.1)

287.4 ± 65.80 (22.9)
292.7 ± 67.39 (23.0)
57.8 ± 18.01 (31.1)

3.8 ± 0.68 (2.4 – 6.2)a

1.8 (0.8 – 5.0)
Geometric Mean Ratio

(Oxycodone ARIR Tablet Fed/Oxycodone ARIR Tablet Fasted) % (90% CI)
AUCt
AUCinf
Cmax

123.0 (119.1 – 127.0)
123.5 (119.7 – 127.4)
118.5 (108.6 – 129.4)

a range; b tmax reported as median (range)
Source: Table 14.2.2-1 and 14.2.2-2 of study O-ARIR-003 report. 

Dose proportionality: 
Following a single dose administration of 5, 15, and 30 mg oxycodone ARIR tablets to 
healthy volunteers under naltrexone block and fasting conditions, oxycodone Cmax and 
AUC values were dose proportional based on the analyses on log transformed 
parameters using a power model. The slopes of log-transformed Cmax, AUCt, and 
AUCinf values for oxycodone were 0.9769, 1.0081 and 0.9799, respectively, and they 
fell within the range of 0.80 to 1.25. In addition, the 90% CIs around the slope were 
within the predefined boundary (0.8755, 1.1245). Therefore, dose proportionality is 
demonstrated over the range of 5 mg to 30 mg for oxycodone ARIR tablet. As described 
in its label, dose proportionality was also demonstrated for Roxicodone tablet.

The PK bridging for two lower strengths 5 mg and 15 mg tablets between oxycodone 
ARIR and Roxicodone tablet can be justified by the established PK bridging for 30 mg 
tablet between oxycodone ARIR and Roxicodone tablet, dose proportionality for 
Roxicodone tablet (Roxicodone tablet approved labeling) and dose proportionality for 
oxycodone ARIR tablet over the range of 5 mg to 30 mg.

PK of Intranasal Ground Oxycodone ARIR Tablet vs Intranasal Crushed 
Roxicodone Tablet and Oral Intact Oxycodone ARIR Tablet: 
In comparison to intranasal crushed Roxicodone tablet, intranasal ground oxycodone 
ARIR tablet had lower Cmax (28%) and slightly longer median Tmax (e.g., 1.7 h for 
crushed Roxicodone tablet intranasally and 2.3 h for ground oxycodone ARIR tablet 
intranasally), but similar total exposure (AUCt and AUCinf). 
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In comparison to orally intact oxycodone ARIR tablet, intranasal ground oxycodone 
ARIR tablet had lower Cmax (30%), longer median Tmax (e.g., 1.3 h for intact 
oxycodone ARIR tablet orally and 2.3 h for ground oxycodone ARIR tablet intransally), 
slightly greater total exposure (AUCt and AUCinf are 16-17% greater). The 
pharmacodynamics profiles such as dug liking VAS are under review by Controlled 
Substance Staff (CSS). The evaluation of the overall abuse potential is deferred to CSS.

OSI Inspection: 
OSI memo dated February 17, 2017 stated that the inspection at the clinical site for the 
pivotal BA/BE study O-ARIR-003 should be completed by March 24, 2017. Another OSI 
memo dated February 27, 2017 recommended to accept data without an on-site 
inspection of the analytical site. 

As of today (March 22, 2017), OSI inspection of the clinical site for Study O-ARIR-003 is 
pending and an addendum to this review will be written if OSI audit finds significant 
issues affecting the acceptability of the data.

2 Question Based Review

2.1 General Attributes of the Drug

1. What pertinent regulatory background or history contributes to the current 
assessment of the clinical pharmacology of this drug product?

Inspirion Delivery Sciences, LLC (IDS) submitted an original 505(b)(2) NDA 209-777 for 
oxycodone ARIR, an abuse-resistant formulation of immediate-release oxycodone 
hydrochloride for the management of moderate to severe pain where the use of an 
opioid analgesic is appropriate on October 21, 2016. Oxycodone ARIR tablets 
incorporate an abuse-deterrent technology that is intended to make tablets difficult to 
manipulate and resist extraction in widely used solvents. Oxycodone ARIR was originally 
developed by Inspirion Delivery Technologies, LLC (IDT) and was transferred to IDS, 
which is a subsidiary of IDT, on August 2016.

The oxycodone ARIR tablet is composed of 3 strengths of oxycodone hydrochloride (5, 
15, or 30 mg) to be administered every 4 to 6 hours as needed. IDS submitted the 
current 505(b)(2) NDA using Roxicodone tablet (NDA 21-011) as the listed drug and 
proposed to rely on the Agency’s previous findings of safety and effectiveness for 
Roxicodone tablet by establishing a pharmacokinetic bridge. No efficacy/safety study 
has been conducted with oxycodone ARIR tablets. 

At early phase of the drug development, a Pre-IND was held on November 24, 2009. 
The Sponsor was advised that the proposed BE study between test and reference 
product should be conducted with the highest strength (30 mg) under fasting condition. 
In addition, food effect must be employed the highest strength of the proposed product. 
The sponsor was asked provide data to support a biowaiver for lower strengths or dose 
proportionality if a biowaiver cannot be granted. On February 19, 2013, the Sponsor 
requested guidance on the PK comparison of oxycodone ARIR tablet to the listed drug 
Roxicodone tablet to support the clinical development program for their anticipated 
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505(b)(2) submission. In an email dated September 5, 2013, the Agency’s response is 
shown below:

In this NDA submission, the sponsor included two pilot comparative bioavailability and 
dose proportionality studies (O-ARIR-001 and O-ARIR-004), a pivotal comparative 
bioavailability study and a dose proportionality study (O-ARIR-003 and O-ARIR-006), 
and one human abuse potential study (O-ARIR-002) with pharmacokinetic and 
pharmacodynamics measures. This clinical pharmacology review focuses on the pivotal 
studies (O-ARIR-003 and O-ARIR-006) and the pharmacokinetics in human abuse 
potential study (O-ARIR-002). The final to-be-marketed formulation was used in these 
studies (O-ARIR-002, O-ARIR-003, and O-ARIR-006). 

Both Studies (O-ARIR-003 and O-ARIR-006) were randomized, open-label, crossover 
studies conducted in healthy volunteers with naltrexone blockade. Study O-ARIR-003 
assessed comparative bioavailability of 30 mg oxycodone ARIR tablet and 30 mg 
Roxicodone tablet under fasting condition plus food effect on 30 mg oxycodone ARIR 
tablet. Study O-ARIR-006 assessed dose proportionality using 5, 15, and 30 mg 
oxycodone ARIR tablets under fasting condition. Study O-ARIR-002 was a randomized, 
double-blind, double-dummy, active and placebo-controlled crossover study in healthy 
opioid experienced nondependent recreational abusers.  

2. What are the highlights of the chemistry and physico-chemical properties of the drug 
substance, and the formulation of the drug product?

Table 3 Physical-Chemical Properties of Oxycodone Hydrochloride
Drug Name Oxycodone Hydrochloride
Chemical Name (5α)-4,5-Epoxy-14-hydroxy-3-methoxy-17-methylmorphinan-6-

one, hydrochloride (9CI)
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3. What are the proposed mechanism(s) of action and therapeutic indication(s)?

Oxycodone is a pure agonist opioid whose principle therapeutic action is analgesic. 
Oxycodone  is indicated for the management of moderate to severe pain where 
the use of an opioid analgesic is appropriate. 

4. What are the proposed dosage(s) and route(s) of administration?

Oxycodone ARIR tablet is an abuse-resistant formulation of immediate-release 
oxycodone hydrochloride for oral administration.  There are three available strengths, 5, 
15, and 30 mg, same as the listed drug Roxicodone. Patients who have not been 
receiving opioid analgesics should be started in a dosing range of 5 to 15 mg every 4 to 
6 hours as needed for pain. The dose should be titrated based upon the individual 
patient’s response to their initial dose. 

2.2 General Clinical Pharmacology

1. What is known about the PK characteristics of oxycodone for the listed drug 
Roxicodone tablet?

Absorption
About 60% to 87% of an oral dose of oxycodone reaches the systemic circulation in 
comparison to a parenteral dose. This high oral bioavailability (compared to other oral 
opioids) is due to lower presystemic and/or first-pass metabolism of oxycodone. The 
relative oral bioavailability of ROXICODONE TABLET 15 mg and 30 mg tablets, 
compared to the 5 mg ROXICODONE TABLET tablets, is 96% and 101% respectively. 
ROXICODONE TABLET 15 mg tablets and 30 mg tablets are bioequivalent to the 5 mg 
ROXICODONE TABLET tablet. Dose proportionality of oxycodone has been established 
using the ROXICODONE TABLET 5 mg tablets at doses of 5 mg, 15 mg (three 5 mg 
tablets) and 30 mg (six 5 mg tablets) based on extent of absorption (AUC). It takes 
approximately 18 to 24 hours to reach steady state plasma concentrations of oxycodone 
with ROXICODONE TABLET.

Food Effect
A single-dose food effect study was conducted in normal volunteers using the 5 mg/5 mL 
solution. The concurrent intake of a high fat meal was shown to enhance the extent 
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(27% increase in AUC), but not the rate of oxycodone absorption from the oral solution. 
In addition, food caused a delay in Tmax (1.25 to 2.54 hour). Similar effects of food are 
expected with the 15 mg and 30 mg tablets.

Distribution
Following intravenous administration, the volume of distribution (Vss) for oxycodone was 
2.6 L/kg. Plasma protein binding of oxycodone at 37°C and a pH of 7.4 was about 45%. 
Oxycodone has been found in breast milk.

Elimination
Metabolism
A high portion of oxycodone is N-dealkylated to noroxycodone during first-pass 
metabolism, and is catalyzed by CYP3A4. Oxymorphone is formed by the O 
demethylation of oxycodone. The metabolism of oxycodone to oxymorphone is 
catalyzed by CYP2D6. Free and conjugated noroxycodone, free and conjugated 
oxycodone, and oxymorphone are excreted in human urine following a single oral dose 
of oxycodone. The major circulating metabolite is noroxycodone with an AUC ratio of 0.6 
relative to that of oxycodone. Oxymorphone is present in the plasma only in low 
concentrations. The analgesic activity profile of other metabolites is not known at 
present.

Excretion
Oxycodone and its metabolites are excreted primarily via the kidney. The amounts 
measured in the urine have been reported as follows: free oxycodone up to 19%; 
conjugated oxycodone up to 50%; free oxymorphone 0%; conjugated oxymorphone ≤ 
14%; both free and conjugated noroxycodone have been found in the urine but not 
quantified. The total plasma clearance was 0.8 L/min for adults. Apparent elimination 
half-life of oxycodone following the administration of ROXICODONE TABLET was 3.5 to 
4 hours.

Specific Populations
Age: Geriatric Population
Population pharmacokinetic studies conducted with ROXICODONE TABLET, indicated 
that the plasma concentrations of oxycodone did not appear to be increased in patients 
over the age of 65.

Hepatic Impairment
In a clinical trial supporting the development of ROXICODONE TABLET, too few 
patients with decreased hepatic function were evaluated to study these potential 
differences. However, because oxycodone is extensively metabolized in the liver, its 
clearance may decrease in hepatic impaired patients.

Renal Impairment
This drug is known to be substantially excreted by the kidney, and the risk of adverse 
reactions to this drug may be greater in patients with impaired renal function.

2. Were the active moieties in the plasma appropriately identified and measured to 
assess the pharmacokinetics?

The activity is primarily due to the parent compound oxycodone. Oxycodone 
concentrations were measured in all pharmacokinetic studies. 
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2.3 Intrinsic Factors

1. What is the pediatric plan?

Division agreed that oxycodone ARIR tablet does not trigger the requirements of PREA 
and pediatric studies will not be required in response to the request for waiver of 
pediatric studies in patients from birth to less than 18 years of age, previously submitted 
to IND 105951 in SN 0003 (January 17, 2014). The Division’s advice was conveyed to 
the sponsor on March 11, 2014. 

2.4 General Biopharmaceutics
 
1. What is the relative bioavailability of oxycodone following a single dose 

administration of the proposed oxycodone ARIR tablet in comparison to the listed 
drug, Roxicodone tablet under fasting condition?

The 30 mg oxycodone ARIR tablet (1 x 30 mg) showed equivalent AUCt and AUCinf 
values, similar Cmax, and slight longer median Tmax (from 1 h to 1.8 h) in comparison 
to 30 mg Roxicodone tablet (1 x 30 mg) under fasting condition. The ranges of the Tmax 
values were similar. 

In the pivotal comparative bioavailability/bioequivalence study O-ARIR-003, the relative 
bioavailability of 30 mg oxycodone ARIR tablet in comparison with 30 mg Roxicodone 
tablet was assessed under fasting condition. The same study also evaluated the effect of 
food on the bioavailability of 30 mg oxycodone ARIR tablet. Study O-ARIR-003 was a 
randomized, open-label, single dose, 3-period, 3-treatment, 6-sequence cross over 
study in healthy volunteers under naltrexone block. Subjects were randomized to receive 
30 mg oxycodone ARIR tablet under fasting condition, 30 mg Roxicodone tablet under 
fasting condition, and 30 mg oxycodone ARIR tablet under fed condition over 3 periods. 

A single dose of 30 mg oxycodone ARIR tablet was administered to subjects following a 
10-hour overnight fast or after a high fat/high-calorie meal. A single dose of 30 mg 
Roxicodone tablet was given following a 10-hour overnight fast. There was an at least 4 
days of washout period between treatment. In order to block the adverse effects of 
oxycodone, 50 mg naltrexone was administered approximately 12 h and 1.5 h pre dose 
and 12 hour post dose. Blood samples for pharmacokinetic determination were collected 
from each subject at pre-dose, and at 0.5, 0.75, 1, 1.25, 1.5, 1.75, 2, 2.5, 3, 4, 5, 6, 8, 
12, 16, and 24 hours post-dose.

The mean oxycodone plasma concentration-time profiles are shown in Figure 1. 
Descriptive statistics and results of the statistical analyses for oxycodone ARIR tablet 
versus Roxicodone tablet (both in fasted states) are summarized in Table 1. The total 
exposures (AUCt and AUCinf) of oxycodone following the administration of 30 mg 
oxycodone ARIR tablet met the bioequivalent criteria to that from 30 mg Roxicodone 
tablet under fasting conditions because the 90% confidence intervals for the geometric 
mean ratios of these AUC values were within 80% to 125% range (92.5% to 98.7% for 
AUC0-t and 92.8% to 98.9% for AUCinf). Oxycodone Cmax values were similar because 
the 90% confidence interval for the geometric mean ratio of Cmax values was 78.8% to 
94.3%, which is slightly outside the BE range of 80% to 125%. Median Tmax value for 
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the 30 mg oxycodone ARIR tablet was 0.8 h longer than the 30 mg Roxicodone tablet 
but the ranges are similar. 

Figure 1 Mean Oxycodone plasma concentration (ng/mL) time profiles for oxycodone 
ARIR tablet (1 x 30 mg) under Fasted and Fed Conditions and Roxicodone tablet (1 x 30 
mg) under Fasted Condition

For acute analgesic products, partial AUCs at early time period have been used as 
additional evidence to support the performance of different formulations. Because of 
slightly longer median Tmax value for oxycodone ARIR tablet in comparison to 
Roxicodone tablet under fasted condition, partial AUCs of oxycodone at early time 
periods were compared. The results shows that the geometric mean ratios (oxycodone 
ARIR tablet/Roxicodone tablet) of AUC0-1h, AUC0-1.5h, AUC0-2h, AUC0-3h, and 
AUC0-4h were 44%, 63%, 75%, and 87%, respectively (Table 5). Both oxycodone ARIR 
tablet and Roxicodone tablet have the same dosing regimen, which is every 4 to 6 h as 
needed. With the shortest dosing interval (4 h), the 90% CI for AUC0-4h ratio was from 
78.3% to 97.5%.  

Table 5 Point Estimates and 90% Confidence Intervals for Partial AUCs from 0 to 4 
Hours

AUC0-1h 
(ng.h/mL)

AUC0-1.5h 
(ng.h/mL)

AUC0-2h 
(ng.h/mL)

AUC0-3h 
(ng.h/mL)

AUC0-4h (ng.h/mL)

LSM 
(SEM)

Ratio 
(90% 
CI)

LSM 
(SEM)

Ratio 
(90% 
CI)

LSM 
(SEM)

Ratio 
(90% 
CI)

LSM 
(SEM)

Ratio 
(90% 
CI)

LSM 
(SEM)

Ratio 
(90% CI)

Roxicodone 
tablet (ref)

3.21 
(0.16)

3.92 
(0.16)

4.30 
(0.13)

4.73 
(0.10)

4.96 
(0.06)

Oxycodone 
ARIR (test)

2.39 
(0.15)

43.8 
(32.9, 
58.4) 3.46 

(0.16)

63.5 
(46.0, 
87.6) 4.01 

(0.13)

74.6 
(56.6, 
98.2) 4.58 

(0.10)

86.00 
(70.0, 
105.7) 4.82 

(0.06)

87.4 
(78.3, 
97.5)

Note: LSM = least square means; SEM = standard error of the mean
Data Source: Table 1.11.3-1 from NDA 209777, SN0009

Reviewer’s Comment: 
Studies O-ARIR-003 has shown that the proposed 30 mg oxycodone ARIR tablet had 
equivalent total exposures of oxycodone (AUCt and AUCinf), similar Cmax, and slightly 

Reference ID: 4073478



13

longer Tmax but similar range of Tmax values in comparison to 30 mg Roxicodone 
tablet. 

Considering that the lower limit of the 90% CI for Cmax of 78.8% is very close to the 
80% limit criterion and oxycodone ARIR tablet will be titrated, 1.2% lower CI for 
oxycodone Cmax is not anticipated to affect the efficacy of oxycodone ARIR tablet to a 
substantial degree after discussion with the review team. Median (min, max) Tmax 
values were 1.8 (0.8, 5.0) hour for oxycodone ARIR tablet and 1.0 (0.5, 5.0) hour for 
Roxicodone tablet; oxycodone ARIR tablet had slightly longer median Tmax value than 
Roxicodone tablet but the range for Tmax were similar between the two products.  
Considering food caused a delay in Tmax (1.25 to 2.54 hour) for Roxicodone tablet and 
there is no food restriction for Roxicodone tablet administration, the slightly longer 
median Tmax value for oxycodone ARIR tablet under fasting condition will not be 
anticipated to affect the efficacy of oxycodone ARIR tablet to a substantial degree.

Thus, the PK bridging between 30 mg oxycodone ARIR tablet and 30 mg Roxicodone 
tablet is established.   

2. How does food affect the bioavailability of oxycodone ARIR tablet?

Food effect on oxycodone ARIR tablet was evaluated in the pivotal comparative 
bioavailability/bioequivalence study O-ARIR-003. As indicated previously, Study O-
ARIR-003 was a randomized, open-label, single dose, 3-period, 3-treatment, 6-
sequence cross over study in healthy volunteers under naltrexone block. For fed dose, 
following the overnight fast of at least 10 hours, subjects started the test meal 30 
minutes prior to administration of the test product and were required to eat the meal in 
30 minutes or less. The test meal was a standardized high-fat meal (approximately 50% 
of total caloric content of the meal) and high-calorie (approximately 800 to 1000 
calories). Oxycodone concentration-time profiles are shown in Figure 1 of this review. 
Descriptive statistics and results of the statistical analyses for oxycodone ARIR tablet fed 
versus oxycodone ARIR tablet fasting are summarized in Table 2 of this review. 

High-fat meal increased oxycodone Cmax, AUCt, and AUCinf values by 18%, 23%, and 
24%, respectively, following the administration of a single dose of 30 mg oxycodone 
ARIR tablet. Median (min, max) Tmax values were similar under fasting and fed 
conditions; 1.8 (0.8, 5.0) h under fasting and 2.0 (1.0, 6.1) h under high-fat fed condition. 
The food effect on oxycodone AUC for oxycodone ARIR tablet is similar to that for 
Roxicodone tablet, the identified listed drug for this 505(b)(2) NDA. According to the 
approved Roxicodone labeling, a high fat meal enhanced the extent (27% increase in 
AUC). In addition, food caused a delay in Tmax (1.25  to 2.54 hour) for Roxicodone 
tablet. Roxicodone tablet labeling does not recommend a food restriction because of the 
limited extent of food effect.  Therefore, no food restriction should be recommended for 
oxycodone ARIR tablet as well.

3. Is the dose proportionality established across the dose/strength range between 5 
and 30 mg?

Following a single dose administration of 5, 15, and 30 mg oxycodone ARIR tablets to 
healthy volunteers under naltrexone block and fasting conditions, oxycodone Cmax and 
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AUC values increased in a dose proportional fashion based on the analyses on log 
transformed parameters using a power model.

Dose proportionality Study O-ARIR-006 was an open-label, randomized, single-dose, 3-
treatment, 3-period, 2-sequence crossover study. Subjects received 5 mg (Treatment A), 
15 mg (Treatment B), and 30 mg (Treatment C) of oxycodone ARIR tablet under fasted 
conditions over 3 periods. All subjects received a single 15 mg dose of oxycodone ARIR 
tablet in Period 1 and then were randomized to receive the 5 or 30 mg of oxycodone 
ARIR tablet in periods 2 and 3. There was a 2-day washout between periods. All 
subjects were fasted overnight for at least 10 hours prior to study drug administration. To 
block the adverse effects of oxycodone, 50 mg naltrexone was administered 
approximately 12 and 1.25 h predose and 12 h postdose. Blood samples were collected 
at pre-dose and at 0.25, 0.5, 0.75, 1.0, 1.25, 1.5, 1.75, 2, 2.5, 3, 4, 5, 6, 8, 12, 16, and 24 
h post dose. 

Mean oxycodone plasma concentration-time profiles are shown in Figure 2. Descriptive 
statistics of single dose of 5 mg, 15 mg and 30 mg oxycodone ARIR tablet and results of 
the statistical analyses for dose proportionality are summarized in Table 6 and Table 7.

Figure 2 Mean Oxycodone Plasma Concentration-Time Profiles following the 
Administration of Single Doses of 5, 15, and 30 mg Oxycodone ARIR Tablet (n=51) 
(Study O-ARIR-006)
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Table 6 Summary of PK Parameters of Oxycodone following A Single Dose 
Administration of 5 mg (Treatment A), 15 mg (Treatment B) and 30 mg (Treatment C) 
Oxycodone ARIR Tablet (Study O-ARIR-006)
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Note: Data from Table 11.4.1.1 in report for Study O-ARIR-006

Dose proportionality was assessed by power model described by Gough et al 1995 and 
Smith et al., 2000. Results of power model analyses on log-transformed AUCt, AUCinf, 
and Cmax showed that the slopes (1.0081 for AUCt, 0.9799 for AUCinf, and 0.9769 for 
Cmax) fell within the range of 0.80 to 1.25 and the corresponding 90% CIs were 
contained within the predefined acceptance range of 08755 to 1.1245. Thus, oxycodone 
ARIR was dose proportional over the range of 5 to 30 mg. 

Table 7 Summary of Dose Proportionality Analysis for Log-Transformed Oxycodone 
AUCt, AUCinf, and Cmax for 5 mg, 15 mg, and 30 mg Oxycodone ARIR Tablets Using 
Power Model (Study O-ARIR-006)

Parameters Slope 90% CI Acceptance Limits for 
90% CI

AUC0-t (ng.h/mL) 1.0081 0.9888-1.0273 0.8755-1.1245
AUC0-inf (ng.h/mL) 0.9799 0.9608-0.9991 0.8755-1.1245
Cmax (ng/mL) 0.9769 0.9514-1.0024 0.8755-1.1245

Source: Table 11.4.1.2 and 11.4.1.3 in Study O-ARIR-006
Power model by (1)  Gough et al., Assessment of Dose Proportionality: Report from the Statisticians in the 
Pharmaceutical Industry/Pharmacokinetics UK Joint Working Party. Drug Information Journal, 1995;29:1039-48 and (2) 
Smith et al., Confidence Interval criteria for assessment of dose proportionality. Pharmaceutical Research 
2000;17(10):1278-83. 

Reviewer’s Comment: 
Sponsor has established a PK bridge for the highest strength (30 mg) between 
oxycodone ARIR tablet and Roxicodone tablet under fasting condition in Study O-ARIR-
003. Food has similar effect on AUC and Cmax for oxycodone ARIR tablet and 
Roxicodone, and it has minimal or no effct on Tmax for oxycodone ARIR tablet. 
Therefore, oxycodone ARIR tablet can be taken regardless of food, same as 
Roxicodone. In Study O-ARIR-006, dose proportionality is demonstrated over the range 
of 5 mg to 30 mg for oxycodone ARIR tablet. As described in its label, dose 
proportionality was also demonstrated for Roxicodone tablet. Therefore, the PK bridging 
for two lower strengths 5 and 15 mg between oxycodone ARIR tablet and Roxicodone 
tablet can be justified. 
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4. What is the abuse potential of ground oxycodone ARIR tablet intranasally relative to 
crushed Roxicodone tablet intranasally and intact oxycodone ARIR tablet orally to 
recreational, nondependent opioid users?

In comparison to intranasal crushed Roxicodone tablet, intranasal ground oxycodone 
ARIR tablet had lower Cmax (~ 28%) and slightly longer median Tmax (e.g., 1.7 h for 
crushed Roxicodone tablet intranasally and 2.3 h for ground oxycodone ARIR tablet 
intranasally), but similar total exposure (AUCt and AUCinf). 

In comparison to oral intact oxycodone ARIR tablet, intranasal ground oxycodone ARIR 
tablet had lower Cmax (~ 30%), longer median Tmax (e.g., 1.3 h for intact oxycodone 
ARIR tablet orally and 2.3 h for ground oxycodone ARIR tablet intransally), slightly 
greater total exposure (AUCt and AUCinf are 16-17% greater). 

Study O-ARIR-002 was a randomized, double-blind, double-dummy, placebo-controlled, 
single-dose, 4-way crossover study. Nondependent but experienced opioid abusers 
were randomized to receive each of the following 4 treatments in a randomized, 4-way 
crossover, double-blind, double-dummy, 1:1:1:1 ratio design. There was a minimum of 
72 hours washout separating each treatment:
Treatment A: Ground placebo oxycodone ARIR tablet (high volume, 587 mg) 
administered intranasally + placebo tablet matching oxycodone ARIR tablet swallowed 
intact 
Treatment B: Crused 30 mg Roxicodone tablet (low volume, 100 mg) administered 
intranasally + placebo tablet matching oxycodone ARIR tablet swallowed intact
Treatment C: Ground 30 mg oxycodone ARIR tablet (high volume, 587 mg) 
administered intranasally + placebo tablet matching oxycodone ARIR tablet swallowed 
intact 
Treatment D: Placebo powder matching Roxicodone tablet (low volume, 100 mg) 
administered intranasally + oxycodone ARIR 30 mg tablet swallowed intact

Mean plasma oxycodone concentrations over time profiles are shown in Figure 3. The 
descriptive statistics of the PK parameters and statistical analyses are shown in Table 8 
and Table 9, respectively.  
 
Figure 3 Mean Plasma Oxycodone Concentrations (ng/mL) Time Profile (Study O-ARIR-
002) (N = 31)
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Table 8 Summary of PK Parameters for Oxycodone following the administration of 
intranasal Crushed Roxicodone tablet 30 mg, intranasal Ground oxycodone ARIR tablet, 
and oral intact oxycodone ARIR tablet (Study O-ARIR-002)

Table 9 Bioequivalence Comparison for Oxycodone after Intranasal Administration of 
Crushed Roxicodone tablet and Ground Oxycodone ARIR tablet and Oral Administration 
of Oxycodone ARIR tablet (Study O-ARIR-002) (N = 31)
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For the comparison of ground oxycodone ARIR tablet versus crushed Roxicodone tablet, 
both administered intranasally, ground intranasal oxycodone ARIR tablet had lower 
Cmax (~ 28%) and slightly longer median Tmax (e.g., 1.7 h for crushed Roxicodone 
tablet intranasally and 2.3 h for ground oxycodone ARIR tablet intranasally), but similar 
total exposure (AUCt and AUCinf). For the comparison of ground oxycodone ARIR tablet 
administered intranasally versus oral oxycodone ARIR tablet, ground intranasal 
oxycodone ARIR tablet had lower Cmax (~ 30%), longer median Tmax (e.g., 1.3 h for 
intact oxycodone ARIR tablet orally and 2.3 h for ground oxycodone ARIR tablet 
intransally), slightly greater total exposure (AUCt and AUCinf are 16-17% greater). 

The pharmacodynamics profiles in this study, such as dug liking VAS score, are under 
review by CSS. The evaluation of the overall abuse potential is deferred to CSS.

2.5 Analytical Section

1. Do the bioanalytical methods adequately validated for determining plasma 
concentrations of oxycodone?

A validated LC-MS/MS method was used for the determination of oxycodone in human 
plasma in Studies O-ARIR-002, O-ARIR-003, and O-ARIR-006. The accuracy and 
precision for Studies 002, 003, and 006 are summarized in Table 10. 

Table 10 Summary of Accuracy and Precision Data for Oxycodone
Study LLOQ

Calibration Range

QC QC Precision 

(%CV)

QC % Accuracy 

Study O-ARIR-002 

(Bioanalytical Report 

1407495)

LLOQ: 0.398 ng/mL

Calibration Range: 0.398 

to 99.629 ng/mL

1.200, 10.500, 

37.500, and 74.999 

ng/mL

2.8 to 4.6% 97.8 to 102.1%

Study O-ARIR-003 

(Bioanalytical Report 

SAI-1212217)

LLOQ: 0.400 ng/mL

Calibration Range: 0.400 

to 100.059 ng/mL

1.204, 37.634, and 

75.269 ng/mL

2.8 to 3.7% 97.7 to 102.8%

Study O-ARIR-006 

(Bioanalytical Report 

SAI-1408517)

LLOQ: 0.397 ng/mL

Calibration Range: 0.397 

to 99.351 ng/mL

1.186, 5.187, 37.051, 

and 74.102 ng/mL

2.6 to 4.2% 100.7 to 106.3%

Note: The bioanalytical reports are in the following locations in the NDA:

SAI-1212217 for Study O-ARIR-003:  See module 5.3.1.2 under the leaf for the study see section 16.2.5 “Compliance and/or Drug Concentration Data Listing.”

SAI-1407495 for Study O-ARIR-002:  See module 5.3.4.1 under the leaf for the study see section 16.2.5 “Compliance and/or Drug Concentration Data Listing.” 

SAI-1408517 for Study O-ARIR-006:  See module 5.3.1.1.  The report is bookmarked under this section as a stand-alone report.

2.6 OSI Inspection 

An OSI inspection was requested for the pivotal BA/BE study O-ARIR-003. OSI memo 
dated February 17, 2017 stated that the inspection at the clinical site for the pivotal 
BA/BE study O-ARIR-003 should be completed by March 24, 2017. Another OSI memo 
dated February 27, 2017 recommended to accept data without an on-site inspection of 
the analytical site. 
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As of today (March 22, 2017), OSI inspection of the clinical site for study O-ARIR-003 is 
pending and an addendum to this review will be written if OSI audit finds significant 
issues affecting the acceptability of the data.

3 Detailed Labeling Recommendations 

As of March 22, labeling negotiation is still ongoing. Majority of the labeling languages in 
Roxicodone label can be used to support this product. However, the following changes are 
recommended for pharmacokinetics in Section 12.3. (Deletion is shown by , 
addition is shown by blue underline)

[Note: This paragraph should be removed and replaced with the PK finding between 
RoxyBond and Roxicodone (e.g., equivalent AUCt and AUCinf, similar Cmax because 
lower end of 90% CI  was 78.8% and missed 80-125% BE limit slightly, slightly longer 
median Tmax (1.8 h for RoxyBond and 1.0 for Roxicodoned…). See added paragraph 
below.]

The activity of RoxyBond tablets is primarily due to the parent drug oxycodone.  
RoxyBond tablets are designed to provide immediate-release of oxycodone.

Oxycodone pharmacokinetics are similar between RoxyBond and oxycodone immediate-
release tablets. In the fasted state, the extent of absorption (AUC) is equivalent, the rate 
of absorption (Cmax) is similar, and median Tmax is slightly longer (1.0 to 1.8 h). 

Table Pharmacokinetic Parameters (Mean ± SD)

Dose\Parameters
AUC0-t

(ng∙hr/mL)
Cmax

(ng/mL)
Tmax
(hr)

Half-Life
(hr)

Single Dose Pharmacokinetics Study
RoxyBond
5 mg tab (fasted)

45.5±15.4 8.3±2.1 1.5a (0.7 to 5.0) 3.9±1.2

RoxyBond
15 mg tab (fasted)

127.5±38.1 22.0±5.8 1.7a (1.0 to 12.0) 4.1±0.8

RoxyBond
30 mg tab (fasted)

277.0±89.6 48.5±15.9 1.5a (1.0 to 8.0) 4.3±1.0

Single Dose Food-Effect Study
RoxyBond
30 mg tab (fasted)

287.4±65.8 57.8±18.0 1.8a (0.8 to 5.0) 3.8±0.7

RoxyBond
30 mg tab (fed)

354.2±82.5 68.0±20.1 2.0a (1.0 to 6.1) 3.9±0.6

a Median (range)
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[Note: recommended the sponsor to add  to Table .]

[Note: recommend the sponsor to remove  and place it 
to Section 9.2 Abuse.]

Excretion

Oxycodone and its metabolites are excreted primarily via the kidney.  The amounts 
measured in the urine have been reported as follows: free oxycodone up to 19%; 
conjugated oxycodone up to 50%; free oxymorphone 0%; conjugated oxymorphone ≤ 
14%; both free and conjugated noroxycodone have been found in the urine but not 
quantified.  The total plasma clearance was 0.8 L/min for adults.  Apparent elimination 
half-life of oxycodone following the administration of RoxyBond was 3.8 to  4.3 
hours.
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4 Appendix

4.1 Clinical Pharmacology Filing Memo
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4.2 Individual Study Synopsis

4.2.1 Study O-ARIR-003
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4.2.3 Study O-ARIR-002
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement

Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for NDA_BLA or 
Supplement

Office of Clinical Pharmacology
New Drug Application Filing and Review Form

General Information About the Submission
Information Information

NDA/BLA Number 209777 Brand Name Oxycodone ARIR tablet 
OCP Division (I, II, III, IV, V) II Generic Name Oxycodone Hydrochloride Tablet
Medical Division DAAAP Drug Class Opioid analgesic
OCP Reviewer Wei Qiu, Ph.D. Indication(s) Management of moderate to 

severe pain where use of an 
opioid analgesic is appropriate

OCP Team Leader Yun Xu, Ph.D. Dosage Form Oral tablet
Pharmacometrics Reviewer Dosing Regimen
Date of Submission Oct 21, 2016 Route of Administration oral
Estimated Due Date of OCP Review March 21, 2017 Sponsor Inspirion Delivery Sciences, Inc.
Medical Division Due Date March 28, 2017 Priority Classification Priority

PDUFA Due Date April 21, 2017

Clin. Pharm. and Biopharm. Information
“X” if included 

at filing
Number of 
studies 
submitted

Number of 
studies 
reviewed

Critical Comments If any

STUDY TYPE                                                                                                                           

Table of Contents present and sufficient to 
locate reports, tables, data, etc.

          x                                                            

Tabular Listing of All Human Studies           x                                                               
HPK Summary           x                                                           
Labeling           x                                                            
Reference Bioanalytical and Analytical 
Methods

          x                            1                                   

I.  Clinical Pharmacology                                                                                                  
    Mass balance:
    Isozyme characterization:
    Blood/plasma ratio:
    Plasma protein binding:
    Pharmacokinetics (e.g., Phase I) -                                                                                                  
Healthy Volunteers-                                                                                                  

single dose: x 2 O-ARIR-003 and O-ARIR-
006

multiple dose:
Patients-                                                                                                  

single dose:
multiple dose:

   Dose proportionality -                                                                                                  
fasting / non-fasting single dose: (1) O-ARIR-006

fasting / non-fasting multiple dose:
    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 -                   x                               1                             O-ARIR-002 –drug liking     
Phase 2:
Phase 3:

    PK/PD -                                                  
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement

Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for NDA_BLA or 
Supplement

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: x (1) O-ARIR-003

replicate design; single / multi dose:
    Food-drug interaction studies x (1) Same as above
    Bio-waiver request based on BCS
    BCS class
   Dissolution study to evaluate alcohol induced
   dose-dumping
III.  Other CPB Studies                                                                                                                           
    Genotype/phenotype studies
    Chronopharmacokinetics
    Pediatric development plan
    Literature References
Total Number of Studies 3

On initial review of the NDA/BLA application for filing:

Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF)
1 Has the applicant submitted bioequivalence 

data comparing to-be-marketed product(s) 
and those used in the pivotal clinical trials?

x Sponsor stated that the final 
formulation was used in support of 
the NDA

2 Has the applicant provided metabolism and 
drug-drug interaction information?

x

3 Has the sponsor submitted bioavailability 
data satisfying the CFR requirements?

x

4 Did the sponsor submit data to allow the 
evaluation of the validity of the analytical 
assay?

x

5 Has a rationale for dose selection been 
submitted?

x

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
organized, indexed and paginated in a 
manner to allow substantive review to 
begin?

x

7 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 
legible so that a substantive review can 
begin?

x

8 Is the electronic submission searchable, x
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Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for NDA_BLA or 
Supplement

does it have appropriate hyperlinks and do 
the hyperlinks work?

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality)
        Data
9 Are the data sets, as requested during pre-

submission discussions, submitted in the 
appropriate format (e.g., CDISC)? 

x Sponsor submitted plasma 
concentration time dataset as well as 
pharmacokinetic parameter datasets 
in SAS transport format. 

10 If applicable, are the pharmacogenomic data 
sets submitted in the appropriate format?

        Studies and Analyses
11 Is the appropriate pharmacokinetic 

information submitted?
x

12 Has the applicant made an appropriate 
attempt to determine reasonable dose 
individualization strategies for this product 
(i.e., appropriately designed and analyzed 
dose-ranging or pivotal studies)?

x

13 Are the appropriate exposure-response (for 
desired and undesired effects) analyses 
conducted and submitted as described in the 
Exposure-Response guidance?

x

14 Is there an adequate attempt by the applicant 
to use exposure-response relationships in 
order to assess the need for dose 
adjustments for intrinsic/extrinsic factors 
that might affect the pharmacokinetic or 
pharmacodynamics?

x

15 Are the pediatric exclusivity studies 
adequately designed to demonstrate 
effectiveness, if the drug is indeed 
effective?

x Division agreed that oxycodone 
ARIR does not trigger the 
requirements of PREA and 
pediatric studies will not be 
required in response to the request 
for waiver of pediatric studies, 
previously submitted to IND 
105951 in SN 0003 (January 17, 
2014). 

16 Did the applicant submit all the pediatric 
exclusivity data, as described in the WR?

x

17 Is there adequate information on the 
pharmacokinetics and exposure-response in 
the clinical pharmacology section of the 
label?

x

        General
18 Are the clinical pharmacology and 

biopharmaceutics studies of appropriate 
design and breadth of investigation to meet 

x
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Supplement

basic requirements for approvability of this 
product?

19 Was the translation (of study reports or 
other study information) from another 
language needed and provided in this 
submission?

x

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
_____YES___

Request for OSI inspection on Study O-ARIR-003 was sent out on November 28, 2016 and OSI review 
is requested by March 14, 2017.  

Title of the Study O-ARIR-003: A 3-Way Crossover Relative Bioavailability Study of Oxycodone ARIR 
(Abuse Resistant Immediate Release) 30 mg Tablets in Fasted State Versus Roxicodone 30 mg Tablets 
in Fasted State Versus Oxycodone ARIR 30 mg Tablets in Fed State

Study Clinical Site: CRI Lifetree
3838 South 700 East, Suite 202
Salt Lake City, UT 84106
T: 801-269-8200

Study Analytical Site: 

If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant.

This NDA submission is fillable from clinical pharmacology perspective. 

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 

For study O-ARIR-003, provide comparison of partial AUCs (point estimate and 90% confidential 
intervals) at every time points from time 0 to 4h (e.g., AUC0-1 h, AUC0-1.5 h, AUC0-2h, AUC0-3h, 
and AUC0-4h, etc.) between test and the reference treatments. Provide justification that the 
delayed Tmax of your product under fast condition compared to Roxicodone will not affect 
efficacy, especially onset of action of your product.

For a 505(b)(2) application, you need to establish a scientific bridge or link to the listed drug 
Roxicodone. You propose to establish a link to 30 mg strength Roxicodone by conducting a BE 
study with your 30 mg strength product. In addition, you conducted a dose proportionality study 
across 5, 15 and 30 mg of your product. However, there is no direct BE study at 5 and 15 mg 
strengths between your proposed product and Roxicodone. Provide justification how a link to 
Roxicodone is established with these two strengths.
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Reviewing Clinical Pharmacologist Date

Team Leader/Supervisor Date

Inspirion Delivery Sciences, Inc (IDS) submitted a 505(b) (2) NDA for Oxycodone ARIR Tablet, 5, 15, 
and 30 mg for the management of moderate to severe pain where use of an opioid analgesic is 
appropriate. 

Sponsor plans to rely on the agency’s finding of the safety and efficacy of oxycodone as reflected in the 
approved product of Roxicodone® (NDA 21-011), an immediate-release tablet. 

The PK studies supporting this NDA include a pivotal comparative BA/BE study O-ARIR-003 and a 
dose proportionality study O-ARIR-006. Study O-ARIR-003 showed that oxycodone AUC values met 
BE criteria. The lower limit of the 90% CI for Cmax (i.e., 78.8%) slightly missed the 80% criterion to 
establish BE. Median Tmax value is prolonged from 1 h to 1.8 h. Agency agreed previously that 
considering that a lower limit of the confidence interval for Cmax of 78.8% is very close to the 80% 
lower limit criterion, and that the proposed drug product will be used in titration, the slightly missed 
lower limit of the confidence interval for Cmax and the slightly longer Tmax will not be anticipated to 
affect the efficacy of the proposed drug product to a substantial degree.  

Preliminary analysis on the early exposure (e.g., partial AUCs) for the comparison of the proposed 
product and listed drug product under fasting condition suggested that the early exposures for the 
proposed product are lower than the listed drug product. 

Oxycodone ARIR Fast Roxicodone Fast Ratio 
(Test/Reference)

AUC0-1 h (ng.h/mL) 13.8 (11.4) 32.6 (21.0) 0.42
AUC0-2 h (ng.h/mL) 57.2 (25.8) 79.6 (32) 0.72
AUC0-3 h (ng.h/mL) 98.6 (31) 119 (36.7) 0.83

In the same study, it was shown that high-fat meal increased AUC by 23% and increased Cmax by 18%. 
Median Tmax values were not affected. This food effect is similar to the food effect for Roxicodone. 
According to Roxicodone labeling, AUC is increased by 27%, Cmax is not changed, and Tmax is 
delayed from 1.25 h to 2.54 h. 

In Study O-ARIR-006, it was demonstrated that the proposed product is dose proportional over the range 
of 5 to 30 mg. See more details in the attached filing slides. 
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