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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 May 28, 2013 and finds it acceptable from clinical 

pharmacology perspective. 

Optional Intra-Division Level OCP briefing was held on October 23, 2013.  

1.2 Phase IV Commitments 

None.  

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 

Key clinical pharmacology findings: 

1. Xartemis exhibited equivalent dose normalized Cmax and AUC values of 

oxycodone and acetaminophen in comparison to the respective listed drugs, 

Roxicodone (oxycodone HCl) and Ultracet (tramadol HCl/acetaminophen) tablets 

following both single dose and multiple dose administrations. 

2. Both low fat and high fat foods do not have a significant effect on oxycodone and 

acetaminophen pharmacokinetics following the single dose administration of 

Xartemis; the product can be taken without regard to meals. 

3. After multiple dosing of two Xartemis tablets every 12 hours, steady state plasma 

concentrations of oxycodone and acetaminophen were achieved following 1 day 

administration. 

4. 

 

Xartemis is an extended release (ER) combination oral tablet containing two active 

ingredients, oxycodone and acetaminophen. Mallinckrodt submitted a 505(b)(2) NDA 

204-031 for Xartemis ER tablets for the management of  acute pain 

where use of an opioid analgesic is appropriate. COV795 was used throughout the 
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clinical development process for Xartemis ER tablets so both COV795 and Xartemis are 

used in this review and they are interchangeable. Currently, there is no approved NDA 

product which contains both oxycodone and acetaminophen, either in immediate release 

or extended release formulation.  

 

 However, the Agency agreed with 

sponsor’s alternative proposal to rely on the Agency’s previous finding of the safety and 

efficacy for Roxicodone (oxycodone) tablet (NDA 21-011) and Ultracet 

(tramadol/acetaminophen) tablet (NDA 21-123).  

 

The clinical and clinical pharmacology database for this NDA consists of 11 PK studies, 

1 abuse potential study (Study 244), and 2 Phase 3 studies (Studies 182 and 181). 

Earlier formulations and/or strengths were used in 6 PK studies (Studies 041, 043, 107, 

045, 042, and 044). The final to-be-marketed tablet with debossed logos was used in 

pivotal single dose and multiple dose relative bioavailability studies (Studies 256 and 

255), food effect study (Study 171), and a Phase 3 open-label study (Study 181). The 

final formulation was also used in two other relative bioavailability studies where listed 

drugs (Roxicodone and Ultracet tablets) were not included as references (Studies 170 

and 172). The tablets without the debossed logos were used in the Phase 3 blinded 

study (Study 182) and human abuse liability study (Study 244). The sponsor used the 

comparative hardness and dissolution data to link these two formulations and it was 

considered acceptable by ONDQA/Biopharm reviewer (refer to ONDQA/Biopharm 

review for this assessment). The safety and efficacy of this proposed combination 

product was evaluated in pivotal Phase 3 clinical trials. This review will focus on the 

pivotal relative bioavailability studies (Studies 256 and 255), food effect study (Study 

171), and PK data from human abuse liability study (Study 244).  

 

Relative Bioavailability of Xartemis in Comparison to the Listed Drugs 
((Roxicodone tablet and Ultracet tablet)   
Single Dose:    

After dose normalization, Xartemis exhibited equivalent systemic exposure to oxycodone 

in comparison to listed drug, Roxicodone tablet. The point estimate (90% CI) of the 

geometric mean ratio (Xartemis tablets/Roxicodone tablet) for dose normalized Cmax, 

AUCt, and AUCinf values of oxycodone are 92% (85 – 100%), 100% (96 – 105%), and 
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100% (96 – 105%), respectively.  After dose normalization, Xartemis has equivalent 

systemic exposure to acetaminophen in comparison to listed drug, Ultracet tablet. The 

point estimates (90% CI) of the geometric mean ratios (Xartemis tablet/Ultracet tablet) 

for dose normalized Cmax, AUCt and AUCinf values of acetaminophen are 106% (98 – 

115%), 96% (94 – 99%), and 98% (96 – 101%), respectively.   

 

Multiple Doses:  

After dose normalization, Xartemis exhibited equivalent systemic exposure to oxycodone 

in comparison to listed drug, Roxicodone tablet. The point estimate (90% CI) of the 

geometric mean ratio (Xartemis tablets/Roxicodone tablet) for dose normalized Cmaxss 

and AUC0-12ss are 107% (98 – 117%) and 110% (104 – 117%), respectively.  After 

dose normalization, Xartemis has equivalent Cmax and AUC values to acetaminophen 

in comparison to listed drug, Ultracet tablet. The point estimates (90% CI) of the 

geometric mean ratios (Xartemis tablet/Ultracet tablet) for dose normalized Cmaxss and 

AUC0-12ss values of acetaminophen are 96% (85 – 107%) and 95% (91 – 99%), 

respectively.  

 

Multiple Dose PK of Xartemis: 
After multiple dosing of two Xartemis tablets every 12 hours, steady state plasma 

concentrations of oxycodone and acetaminophen were achieved following 1 day 

administration since the pre-dose concentration obtained on Days 2 through 5 were 

similar. The accumulation index calculated as the Cmin under steady state conditions 

divided by the Cmin after the first dose, drug accumulates 1.7 fold for oxycodone and 1.4 

fold for acetaminophen.     

 

Food Effect: 
Low and high fat meals delayed median oxycodone Tmax by 1 and 2 hrs, respectively. 

On average, low fat and high fat meal increased AUCt and AUCinf by 15% but the 90% 

CIs for the geometric mean ratios (low fat fed/fasting or high fat fed/fasting) were within 

the no effect range of 80% to 125%.  Low fat meal increased oxycodone Cmax by 25% 

and high fat increased oxycodone Cmax by 12%. The 90% CIs for the geometric mean 

ratios of Cmax values are 117 to 134% and 105 to 102%, for low fat fed/fasting and high 

fat fed/fasting, respectively. Low and high fat meals delayed median acetaminophen 

Tmax by 1.5 hours. Either low fat or high fat meal did not affect the AUC values of 
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acetaminophen. Low fat and high fat meals decreased acetaminophen Cmax values by 

23 to 24%.  These changes in Cmax and AUC values of oxycodone and acetaminophen 

are considered to be not significant and the product can be taken without regard to 

meals.  

 

Alcohol Effect:  
Refer to the ONDQA/Biopharm review for the In vitro alcohol effect on the dissolution of 

Xartemis. Per Pre-NDA meeting minutes, it was agreed that the results of dissolution 

testing do not indicate potential for dose-dumping in the presence of alcohol, and that an 

in vivo human alcohol interaction study will not be necessary. Sponsor did not conduct in 

vivo alcohol interaction study for Xartemis.  

 

Abuse Potential:  

2 Question Based Review 

2.1 General Attributes of the Drug 

1. What are the highlights of the chemistry and physico-chemical properties of 

the drug substances, and the formulation of the drug product? 
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Table 1 Physical-Chemical Properties of Oxycodone Hydrochloride and Acetaminophen 

Drug Name Oxycodone Hydrochloride Acetaminophen 

Chemical Name 1) Morphinan-6-one, 4,5-epoxy-

14-hydroxy-3-methoxy-17-

methyl-, hydrochloride, (5α)- 

2) 4,5 α-Epoxy-14-hydroxy-3-

methoxy-17-methylmorphinan-

6-one hydrochloride 

1) N-acetyl-p-aminophenol 

2) 4’-hydroxyacetanilide 

3) p-hydroxyacetanilide 

4) p-acetamidophenol 

5) p-acetaminophenol 

6) p-acetylaminophenol 

Structure 

 

 

Molecular 

Formulation 
C18H21NO4⋅HCl C8H9NO2 

 

MW 351.83 151.16 

Appearance White to off-white, fine, 

crystalline powder.  

White crystalline powder 

possessing a bitter taste.  

Xartemis is a multilayer tablet, comprised of an immediate release (IR) layer and a 

gastroretentive extended release (ER layer). Xartemis utilizes the AcuForm® delivery 

technology which is designed to swell in gastric fluid and gradually release the 

remainder of oxycodone and acetaminophen to the upper gastrointestinal tract. The IR 

layer contains % of the total oxycodone and % of the total acetaminophen dose, 

whereas the ER layer contains % of the total oxycodone and % of the total 

acetaminophen dose.  The components and compositions of the drug product, Xartemis 

tablet, are listed in Table 2. The inactive ingredients include polyethylene oxide, 

microcrystalline cellulose, hydroxypropyl cellulose, croscarmellose sodium, polyvinyl 

alcohol, magnesium stearate, titanium dioxide, polyethylene glycol, colloidal silicon 

dioxide, talc, pregelatinized starch, FD&C Blue #2 aluminum lake, citric acid anhydrous 

powder, and edentate disodium.  
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Xartemis is indicated for the management of  acute pain where the 

use of an opioid analgesic is appropriate.  

 

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

Xartemis tablets contain both immediate release and extended-release layers of 

oxycodone and acetaminophen for oral administration. The recommended dose is 2 

tablets every 12 hours administered with or without food.   

2.2 General Clinical Pharmacology 

1. What is known about the PK characteristics of oxycodone and acetaminophen 
following the administration of the listed drugs, Roxicodone and Ultracet tablets? 
 

The oral bioavailability of oxycodone is approximately 60% to 87%. Food has small 

effect on the oral absorption of oxycodone. On average, oxycodone AUC values were 

increased by 27%. Food caused a delay in Tmax (1.25 to 2.54 hour). Dose 

proportionality was established over the dose range of 5 to 30 mg. Plasma protein 

binding at 37oC and a pH of 7.4 was about 45%. It takes approximately 18 to 24 hours 

to reach steady-state with Roxicodone. Oxycodone is extensively metabolized to 

noroxycodone, oxymorphone, and their glucuronides. The major circulating metabolite is 

noroxycodone. The formation of noroxycodone is mainly medicated by CYP3A4 and the 

formation of oxymorphone is mediated by CYP2D6. Oxycodone and its metabolites are 

excreted primarily via the kidney. Apparent elimination half-life of oxycodone is 3.5 to 4 

hours.  

 

The peak plasma concentrations of acetaminophen following the administration of 

Ultracet occur within 1 hour and are not affected by tramadol. Oral absorption of 

acetaminophen following administration of Ultracet occurs primarily in the small intestine. 

When Ultracet was administered with food, acetaminophen Tmax was delayed for 

approximately 1 hour for. However, Cmax and AUC values were not affected. 

Acetaminophen appears to be widely distributed throughout most body tissues except 

fat. Its apparent volume of distribution is about 0.9 L/kg. A relative small portion (~20%) 

of acetaminophen is bound to plasma protein. Acetaminophen is primarily metabolized in 

the liver by first-order kinetics and involves three principal separate pathways: 1) 

conjugation with glucuronide; 2) conjugation with sulfate; and 3) oxidation via the 

cytochrome, P450-dependent, mixed-function oxidase enzyme pathway to form a 
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reactive intermediate metabolite, which conjugates with glutathione and is then further 

metabolized to form cysteine and mercapturic acid conjugates. The principal cytochrome 

P450 isoenzyme involved appears to be CYP2E1, with CYP1A2, and CYP3A4 as 

additional pathways. In adults, the majority of acetaminophen is conjugated with 

glucuronic acid and, to a lesser extent, with sulfate. These glucuronide-, Sulfate-, and 

glutathione-derived metabolites lack biologic activity. The half-life of acetaminophen is 

about 2 to 3 hours in adults. Acetaminophen is eliminated from the body in a dose-

dependent manner. Less than 9% of acetaminophen is excreted unchanged in the urine.  

 

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

assess the pharmacokinetics? 

For oxycodone, the activity is primarily due to the parent compound oxycodone, which is 

measured in all PK studies. Acetaminophen was measured in all PK studies.  

 

3. How do oxycodone and acetaminophen accumulate following multiple dose 

administration of Xartemis? 

Multiple dose pharmacokinetics of oxycodone and acetaminophen following the 

administration of Xartemis were assessed in Study 255 where two Xartemis tablets (2 x 

7.5 mg oxycodone/325 mg acetaminophen) were administered every 12 hours over 4.5 

days in healthy subjects under fasted conditions. The multiple dose PK of Xartemis were 

also compared with the two listed drugs, Roxicodone (1 x 15 mg oxycodone) and 

Ultracet (1 x 37.5 mg tramadol/325 mg acetaminophen) administered orally every 6 

hours over 4.5 days, as well as Percocet (1 x 7.5 mg oxycodone/325 mg 

acetaminophen) administered orally every 6 hours over 4.5 days.  

 

After multiple dosing of two Xartemis tablets every 12 hours, steady state plasma 

concentrations of oxycodone and acetaminophen were achieved following 1 day 

administration since the pre-dose concentration obtained on Days 2 through 5 were 

similar. Steady state pharmacokinetic parameters for oxycodone and acetaminophen are 

summarized in Table 3. The mean half-life values were 5.4 hours for oxycodone and 6.9 

hours for acetaminophen. The degree of fluctuation (DFL) of the plasma concentration 

was calculated as [100 x (Cmax
ss – Cmin

ss)/Cavg
ss] where Cavg

ss is the average observed 

plasma concentration during the dosing interval at steady state, calculated as (AUC0-

12h
ss)/12. The mean DFL was 83.89% for oxycodone and 169.13% for acetaminophen. 
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Comparison of the steady state Cmin and the Cmin values after the first dose suggested 

that oxycodone and acetaminophen accumulated 1.7-fold and 1.4-fold following the 

administration of Xartemis every 12 hours, respectively. 

 

Table 3 Steady-state pharmacokinetic parameters (mean (SD)) following administration 

of 2 Xartemis tablets (2 x 7.5 mg oxycodone/325 mg acetaminophen) every 12 hours for 

4.5 days (Study 255) 

PK Parameters Oxycodone (N = 24) Acetaminophen (N = 24) 

Day 1 

AUC0-12h (ng.h/mL) 136.14 (23.7) 24924.32 (5667.48) 

Cmax (ng/mL) 16.04 (3.64) 4857.50 (1066.47) 

Cmin (ng/mL) 6.90 (1.98) 738.17 (227.04) 

Days 2 through 5 

Day 2 Cmin (ng/mL) 11.10 (2.52) 1146.25 (391.14) 

Day 3 Cmin (ng/mL) 11.01 (2.59) 1037.92 (301.11) 

Day 4 Cmin (ng/mL) 12.32 (2.88) 1105.88 (435.60) 

Day 5 Cmin (ng/mL) 11.68 (2.80) 1052.00 (339.26) 

Day 5 

AUC0-12h
ss (ng.h/mL) 208.34 (45.34) 28160.40 (5807.09) 

Cavg
ss (ng/mL) 17.36 (3.78) 2346.70 (483.92) 

Cmax
ss (ng/mL) 24.00 (5.38) 4792.50 (1132.40) 

Cmin
ss (ng/mL) 9.31 (2.39) 852.75 (273.25) 

DFL (%) 83.89 (17.58) 169.13 (39.83) 

Days 5 through 6   

Kel (1/h) 0.1318 (0.0223) 0.1072 (0.0285) 

T1/2 (h) 5.40 (0.87) 6.90 (1.76) 

*data from Table 11-2 and 11-3 for Study 255 

 

4. What is the abuse potential of Xartemis? 

Abuse Potential Study 244 contains PK data besides drug liking data. This review will 

mainly focus on PK data. Also refer to the review conducted by Control Substance Staff 

(CSS). 
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Figure 1 shows the PK profiles and Table 4 summaries the PK parameters of 

oxycodone.  Oxycodone Cmax values of crushed COV795 tablets (30 mg OC/1300 mg 

APAP) in capsules were similar to intact COV795 tablets (30 mg OC/1300 mg APAP). 
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Median Tmax values of oxycodone were delayed by 1.5 hour. For the reference product, 

Percocet, the oxycodone PK profiles of crushed Percocet tablets (30 mg OC/1300 mg 

APAP) in capsules were similar to intact Percocet tablets (30 mg OC/1300 mg APAP) in 

capsules. Although mean oxycodone Cmax values were 16% lower for tampered IR-

OC/APAP group, there was an overlap in Cmax values for intact and tampered IR-

OC/APAP treatments. On average, oxycodone Cmax values of COV795 treatment 

groups (30 mg OC/1300 mg APAP) are approximately 50% less than that of IR-

OC/APAP treatment groups (30 mg OC/1300 mg APAP), either intact or crushed. In 

addition, the median Tmax values of oxycodone of COV795 treatment groups (30 mg 

OC/1300 mg APAP) are 1 to 2 hours longer than that of IR-OC/APAP treatment groups 

(30 mg OC/1300 mg APAP).   

Figure 1 Mean Plasma Concentrations of Oxycodone over 24 Hours by Treatment 

 
Table 4 Mean (SD) PK parameters for Oxycodone by Treatment (PK population) 
PK 
parameter 

A 
COV795 (15 
mg OC/650 
mg APAP) 

N = 57 

B 
COV795 (30 
mg OC/1300 
mg APAP) 

N = 56 

C 
IR-OC/APAP 

(15 mg 
OC/650 mg 

APAP) 
N = 57 

D 
IR-OC/APAP 

(30 mg 
OC/1300 mg 

APAP) 
N = 58 

E 
Tampered 

COV795 (30 
mg OC/1300 
mg APAP) 

N = 58 

F 
Tampered IR-

OC/APAP (30 mg 
OC/1300 mg 

APAP) 
N = 58 

Tmax (hr)* 3.08 

(0.58, 6.08) 

2.08 

(0.55, 6.12) 

1.08 

(0.42, 4.18) 

1.06 

(0.52, 8.15) 

3.59 

(1.10, 6.10) 

1.08 (0.52, 5.17) 

Cmax 

(ng/mL) 

14.42 (3.60) 31.36 (7.55) 34.09 (9.71) 66.15 (24.40) 32.22 (8.51) 55.11 (18.68) 

AUCt 

(ng.hr/mL) 

153.04 (41.77) 313.31 

(84.70) 

163.72 

(40.94) 

343.00 

(101.2) 

276.71 

(77.25) 

298.80 (80.63) 

AUCinf 

(ng.hr/mL) 

167.76 (45.88) 339.83 

(94.71) 

166.35 

(42.49) 

349.09 

(105.6) 

286.54 

(83.29) 

303.84 (83.41) 

T1/2 (hr) 6.46 (2.08) 6.32 (2.29) 3.92 (0.62) 3.85 (0.57) 4.18 (0.75) 3.83 (0.56) 

Source of data: table 14.2.1-3 *Median (min, max) 
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2.3 Intrinsic Factors 

 

1. What is the pediatric plan? 

In line with the Agency’s current policy with respect to pure opioids, sponsor would be 

required to conduct pharmacokinetics studies in all ages. Efficacy studies will be 

required in children up to 2 years of age.  At this time, sponsor is requesting full deferral 

of pediatric studies and the request is granted because adult studies are completed and 

ready for approval.   

2.4 General Biopharmaceutics 

 

1. What is the relative bioavailability of Xartemis related to the listed drugs, 

Roxicodone and Ultracet, following single dose and multiple administrations? 

Xartemis exhibited equivalent systemic exposure to oxycodone and acetaminophen after 

dose normalization in comparison to the respective listed drugs, Roxicodone and 

Ultracet tablets following single dose and multiple dose administrations. Although there 

was a mutual agreement that Percocet (7.5 mg oxycodone/325 mg acetaminophen) 

immediate release tablets are not appropriate to be used as a listed drug because it is 

an ANDA product, sponsor still included it in the single dose and multiple dose relative 

bioavailability studies. Results indicated that Xartemis had equivalent AUC but 28% 

lower Cmax for oxycodone and equivalent exposure for acetaminophen following single 
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dose administration in comparison to Percocet. Equivalent exposures to oxycodone and 

acetaminophen were demonstrated following multiple dose administration between 

Xartemis and Percocet.   

 

Single Dose Study 256 

The relative bioavailability of oxycodone and acetaminophen following the administration 

of Xartemis tablets administered as a single dose of 2 x 7.5 mg oxycodone/325 mg 

acetaminophen in comparison to listed drugs, Roxicodone tablet administered as 1 x 15 

mg dose every 6 hours for 2 doses, and Ultracet tablet administered as 1 x 37.5 mg 

tramadol/325 mg acetaminophen dose every 6 hours for 2 doses, were evaluated in a 

single dose, open-label, randomized, four-period cross-over study in healthy subjects 

under fasting condition.  The immediate release Percocet administered as 1 x 7.5 mg 

oxycodone /325 mg acetaminophen every 6 hours for 2 doses was also included in this 

study. There was a minimum 7-day interval between the start of each period.  Blood 

samples for the determination of plasma concentrations of oxycodone and 

acetaminophen were drawn before dosing and at 15, 30, and 45 minutes, and at 1, 2, 3, 

4, 6, 6 hours 30 minutes, 7, 8, 9, 10, 12, 16, 18, 20, 24, and 36 hours after dosing.  

 

The oxycodone plasma concentration-time profiles for Xartemis tablets and reference 

products are shown in Figure 5. PK parameters of oxycodone are summarized in Table 
5. The statistical analysis results for the assessment of relative bioavailability based on 

dose normalized PK parameters of oxycodone are presented in the Table 6. The dose 

normalized oxycodone Cmax and AUC values for Xartemis tablets are equivalent to 

Roxicodone tablet  since 90% CIs for the comparison of Cmax (85%, 100%), AUC0-t 

(96%, 105%) and AUC0-inf (96%, 105%) fell within the 80-125% bounds. The dose 

normalized oxycodone AUC values for Xartemis are equivalent to Percocet but Cmax 

values are 28% lower than Percocet. The shapes of oxycodone PK profiles following the 

administration of Xartemis ER tablets are different from the immediate release reference 

products. 
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Figure 5 Mean Oxycodone plasma concentration time profiles (Study 256) 

 
 
Table 5 Mean (SD) PK parameter of oxycodone following single oral administration of 2 

x 7.5 mg oxycodone/325 mg acetaminophen tablets, 1 x 15 mg Roxicodone tablet 

administered Q6h for 2 doses, and 1 x  Percocet 7.5 mg oxycodone/325 mg 

acetaminophen administered Q6h for 2 doses in healthy adult subjects under fasted 

condition (Study 256) 
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Table 6 Statistical Analysis of Plasma PK Parameters of Oxycodone (Study 256) 

 
 

The acetaminophen plasma concentration-time profiles for Xartemis tablets and the 

reference products are shown in Figure 6. PK parameters are summarized in Table 7. 

The Cmax and AUC values of Xartemis tablets are equivalent to Ultracet tablet with 

respect to the rate and extent of absorption of acetaminophen since the 90% CIs for the 

comparison of Cmax (98%, 115%), AUC0-t (94%, 99%) and AUC0-inf (96%, 101%) fell 

within the 80-125% bounds (Table 8). Acetaminophen Cmax and AUC values for 

Xartemis are equivalent to Percocet tablets. The shapes of the acetaminophen PK 

profiles are different from the immediate release reference products.  
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Figure 6 Mean Acetaminophen plasma concentration time profiles (Study 256) (N = 24) 

 
 

Table 7 Mean (SD) PK parameter of acetaminophen following single oral administration 

of Xartemis tablets (2 x 7.5 mg oxycodone/325 mg acetaminophen), Ultracet tablet (1 x 

37.5 mg tramadol/325 mg acetaminophen) administered every 6 hours for 2 doses, and 

Percocet (1 x 7.5 mg oxycodone/325 mg acetaminophen) administered every 6 hours for 

2 doses in healthy adult subjects under fasted condition (Study 256) 
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Table 8 Statistical Analysis of Plasma PK Parameters of Acetaminophen (Study 256) 

 
 

Multiple Dose Study (255) 

 

The relative bioavailability of oxycodone and acetaminophen following the administration 

of Xartemis tablets administered as 2 x 7.5 mg oxycodone/523 mg acetaminophen dose 

every 12 hours for 4.5 days in comparison to listed drugs, Roxicodone tablet 

administered as 1 x 15 mg dose every 6 hours for 4.5 days, and Ultracet tablet 

administered as 1 x 37.5 mg tramadol/325 mg acetaminophen dose every 6 hours for 

4.5 days, were evaluated in a multiple dose, open-label, randomized, four-period cross-

over study (Study 255) in healthy subjects under fasting condition.  The immediate 

release Percocet administered as 1 x 7.5 mg oxycodone/325 mg acetaminophen tablet 

every 6 hours for 4.5 days was also used as a reference in this study.  

 

The oxycodone plasma concentration-time profiles for Xartemis tablets, Roxicodone 

tablets, and Percocet are shown in Figure 7. Table 9 summarized the PK parameters. 

The statistical analysis results for the assessment of relative bioavailability based on 

dose normalized PK parameters of oxycodone are presented in the Table 10.  Dose 

normalized oxycodone Cmax and AUC values of Xartemis tablets are equivalent to 

Roxicodone tablets with respect to the rate and extent of absorption of oxycodone since 
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the 90% CIs for the comparison of Cmax/Dose (98%, 117%), AUC0-12hss/Dose (104%, 

117%) fell within the 80-125% bounds. The dose normalized oxycodone Cminss values 

and DFL (%) of Xartemis tablets are equivalent to Roxicodone tablets.  

 

In addition, dose normalized oxycodone Cmax and AUC values of Xartemis tablets are 

equivalent to Percocet tablets since the 90% CIs for the comparison of Cmaxss/Dose 

(84%, 100%), AUC0-12hss/Dose (103%, 116%) fell within the 80-125% bounds.  

 

 

Figure 7 Mean oxycodone plasma concentration time profiles (Study 255) 
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Table 9 Mean (SD) PK parameter of oxycodone following multiple dose administration of 

2 tablets of Xartemis (7.5 mg oxycodone/325 mg acetaminophen) Q12H for 4.5 days, 1 

tablet of Roxicodone (15 mg oxycodone) Q6H for 4.5 days, and 1 tablet of Percocet (7.5 

mg oxycodone/325 mg acetaminophen) Q6H for 4.5 days in healthy adult subjects under 

fasted condition (Study 255) 

 

The degree of fluctuation (DFL) = [100 x (Cmax
ss – Cmin

ss)/Cavg
ss] 
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Table 10 Statistical Analysis of Plasma PK Parameters of Oxycodone on Day 5 (Study 

255) 

 
The acetaminophen plasma concentration-time profiles for Xartemis tablets, Ultracet, 

and Percocet are shown in Figure 8. PK parameters are summarized in Table 11. 

Statistical analysis results are shown in Table 12. Dose normalized acetaminophen 

Cmax and AUC values of Xartemis tablets are equivalent to Ultracet tablets with respect 

to the rate and extent of absorption of acetaminophen since the 90% CIs for the 

comparison of Cmax/Dose (85%, 107%), AUC0-12hss/Dose (91%, 99%) fell within the 

80-125% bounds. The dose normalized acetaminophen Cminss values for Xartemis 

tablets are 21% lower than Ultracet tablets. DFL values for Xartemis tablets are 

equivalent to Ultracet tablets.  

 

In addition, dose normalized acetaminophen Cmax and AUC values of Xartemis tablets 

are equivalent to Percocet tablets since the 90% CIs for the comparison of 

Cmaxss/Dose (88%, 110%), AUC0-12hss/Dose (92%, 100%) fell within the 80-125% 

bounds. 
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Figure 8 Mean acetaminophen plasma concentration time profiles (Study 255) 

 

 
 
Table 11 Mean (SD) PK parameter of acetaminophen following multiple dose 

administration of 2 tablets of Xartemis (7.5 mg oxycodone/325 mg acetaminophen) 

Q12H for 4.5 days, 1 tablet of Ultracet (37.5 mg tramadol/325 mg acetaminophen) Q6H 

for 4.5 days, and 1 tablet of Percocet (7.5 mg oxycodone/325 mg acetaminophen) Q6H 

for 4.5 days in healthy adult subjects under fasted condition (Study 255) 
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Table 12 Statistical Analysis of Plasma PK Parameters of Acetaminophen on Day 5 

(Study 255) 

 
 

2. Does food affect the bioavailability of oxycodone or acetaminophen from the 

Xartemis tablets? 

 

The effect of low fat and high fat meals on the bioavailability of oxycodone and 

acetaminophen following the administration of the to-be-marketed formulation of 

Xartemis was evaluated in a single dose, open-label, three-period crossover study 

(Study 171) in healthy subjects.   

 

Oxycodone and acetaminophen concentration-time profiles following a single dose 

administration of two tablets of Xartemis (7.5 mg oxycodone/325 mg acetaminophen) 

under fasting and low fat and high fat fed conditions are shown in the following Figure 9. 

PK parameters are summarized in Table 13. Statistical analysis is presented in Table 
14.  
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Following a single dose administration of Xartemis tablet, low and high fat meals delayed 

median oxycodone Tmax by 1 and 2 hrs, respectively. Mean AUC values were 

increased by 15% to 16%, however, 90% CIs for the geometric mean ratios of AUC 

values (high fat fed/fasting or low fat fed/fasting) were within the no effect range of 80% 

to 125%. Peak concentrations were 12% to 25% higher with food. The extent of food 

effect is similar to the listed drug, Roxicodone tablets. According to Roxicodone labeling, 

high fat meal increased oxycodone Tmax values from 1.25 to 2.54 hours, did not affect 

Cmax, increased AUC values by 27%.  

 

Low and high fat meals delayed median acetaminophen Tmax by 1.5 hours. Either low 

fat or high fat meal did not affect the AUC values of acetaminophen. Low fat and high fat 

meals decreased acetaminophen Cmax values by 23 to 24%. According to Ultracet 

labeling, food delay Tmax values of acetaminophen by 1 hr but did not affect AUC and 

Cmax values of acetaminophen.  

 

Figure 9 Oxycodone (upper panel) and acetaminophen (lower panel) plasma 

concentration time course following single oral doses of 2 tablets of Xartemis (7.5 mg 

oxycodone/325 mg acetaminophen) (Study 171) 
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Table 13  Mean (SD) Plasma Pharmacokinetic Parameters of oxycodone and 

acetaminophen following single oral administration of two tablets of the to-be-marketed 

formulation of Xartemis (7.5 mg oxycodone/325 mg acetaminophen) under fasted and 

low fat and high fat fed conditions in healthy subjects (Study 171) 

 
 

Table 14  Geometric LS Means Ratios and 90% CIs for the Comparison of COV795 

under Fed and Fasted Conditions (Study 171) 
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BIOPHARMACEUTICS REVIEW
Office of New Drug Quality Assessment

Application No.: NDA 204031 SN-000 Reviewer:  Sandra Suarez Sharp, Ph.D.

Division: DAAAP

Applicant: Mallinckrodt, Inc.
Biopharmaceutics Team Leader: 
Angelica Dorantes, Ph.D.

Trade Name: 
Xartemis

Biopharmaceutics Supervisory Lead 
(acting): Richard Lostritto, Ph.D

Generic Name: 

Oxycodone hydrochloride 
(OC) and acetaminophen
(APAP) -release 
tablets

Date Assigned:
June 28, 2013

Indication: Management of  
 acute pain Date of Review: October 21, 2013

Formulation/ 
Strength

Extended release Tablets/ 7.5 
mg OC/325 mg APAP 

Route of
Administration

Oral

SUBMISSIONS REVIEWED IN THIS DOCUMENT 

Submission dates
Date of
informal/Formal Consult

Primary Review Due in
DARRTS

May 24, 2013
Oct 4, 2013

June 28, 13 Oct 28, 2013

Type of Submission: 505 (b) (2)

Review focus:

 Dissolution Method and Acceptance Criteria
 Extended Release Designation Claim
 IVIVR
 In vitro Alcohol Dose Dumping
 Dissolution testing supporting the “in process” and proposed drug 

product specification limits
 Dissolution data supporting debossing manufacturing change

SUMMARY OF BIOPHARMACEUTICS FINDINGS:
This 505 (b) (2) NDA for OC/APAP  Release Tablets, 7.5 mg/325 mg , also refer in this 
document as COV795, relies on the FDA’s previous findings of safety and efficacy of 
Roxicodone® (15 mg OC oral tablets, NDA 021011; Mallinckrodt) and Ultracet® (325 mg 
APAP/37.5 mg tramadol hydrochloride oral tablets, NDA 021123; Janssen Pharms). COV795 is a 
multilayer oral formulation (IR/ER) providing extended release of OC and APAP and has been 
developed using the Depomed AcuForm® gastroretentive (GR) drug delivery technology. It is 
intended to be administered as 2 tablets every 12 hours (15 mg OC/650 mg APAP total dose) for 
the management of  acute pain. According to the Applicant the delivery system 
also conveys abuse-deterrent properties to the product. The nomenclature,  release, is 
under review by the CMC review team. 

The development program supporting this NDA consist of several BA/BE studies conducted under 
fed and fasted conditions and three Phase 3 Efficacy and Safety and abuse liability trials. All the 
BA/BE studies are being reviewed by OCP. The Biopharmaceutics review focuses on the 
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BIOPHARMACEUTICS ASSESSMENT

INTRODUCTION
COV795 is a fixed-dose, opioid/non-opioid (bimodal), immediate-release (IR)/extended 
release (ER) (biphasic), analgesic product containing oxycodone (OC) and 
acetaminophen (APAP). Oxycodone is a semisynthetic opioid analgesic derived from the 
opium alkaloid thebaine. Acetaminophen, 4 is a nonopiate, nonsalicylate analgesic and 
antipyretic.

This 505 (b) (2) relies on the FDA’s previous findings of safety and efficacy of 
Roxicodone® (15 mg OC oral tablets, NDA 021011; Mallinckrodt) and Ultracet® (325 
mg APAP/37.5 mg tramadol hydrochloride oral tablets, NDA 021123; Janssen Pharms). 
COV795 has been developed using the Depomed AcuForm® gastroretentive (GR) drug 
delivery technology. The product is intended to be administered as 2 tablets every 12 
hours (15 mg OC/650 mg APAP total dose) for the management of  
acute pain. According to the Applicant the delivery system also conveys abuse-deterrent 
properties to the product. The proposed “  release” nomenclature, is being 
reviewed by the CMC team. Based on the assessment of the DMEPA-CMC reviewers the 
terminology “  Release” tablet should not be used as a dosage form 
nomenclature. 

The development program supporting this NDA consist of  several BA/BE studies 
conducted under fed and fasted conditions and three Phase 3 Efficacy and Safety and 
abuse liability trials. All the BA/BE studies are being reviewed by OCP. 

The Biopharmaceutics review focuses on the acceptability of the dissolution method and 
acceptance criteria, the extended release designation claim, the proposed In Vitro-In Vivo 
Relationship supporting the clinical relevance of the dissolution method, the in vitro 
alcohol dose-dumping studies, the dissolution testing supporting the “in process” and proposed 
drug product specification ranges, and evaluation of the dissolution data supporting a 
manufacturing change (debossing).
.

DRUG SUBSTANCE
Oxycodone Hydrochloride
OC is a weak base and has a pKa of 8.894. The solubility of OC is 1 g in 10 mL water at
25 °C. It is freely soluble in water and slightly soluble in alcohol. At pH 7.6, the 
solubility of OC is 3.64 mg/mL. The solubility of OC increases at pH values below the
neutral pH of water (Figure 1).
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Based on  email communications with the CMC reviewer Dr. Yong Hu, the Applicant 
states that Form is the thermodynamically stable form and only Form  produced in 
the drug substance manufacturing process. In addition, the drug substance DMF was 
reviewed and deemed adequate for ANDAs. 

Reviewer’s Conclusion
Based on ICH Q6A, the need for control depends on the known 
physicochemical properties of the forms such as solubility, melting point etc. From 
solubility perspective, OC forms seems to be similar; however, there is no information 
provided for APAP. According to the CMC reviewer, Dr. Hu, only Form for APAP is 
being used during manufacturing. From biopharmaceutics perspective, although no 
dissolution data were provided as a function of different forms and 
solubility, this lack of information is no an issue because it appears to be similar 
solubility among the forms.  Therefore, it will be the CMC review team's decision to 
agree with the Applicant's control strategy to determine the need for implementing a 
quality control specification for monitoring the different  of the 
proposed drug product.

DESCRIPTION AND COMPOSITION OF THE DRUG PRODUCTS
Product Description: 
According to the Applicant, COV795 utilizes Depomed’s AcuForm™ technology to 
target drug release to the upper gastrointestinal tract over an extended period of time. The 
tablets contain high molecular weight polyethylene oxide (Polyox®) as the swellable 
release-controlling polymer, which imparts gastroretentive (GR) properties to the dosage 
form. The controlled release tablets are composed of an immediate release (IR) and a GR 
ER layer with both layers (IR/ER) containing OC ( %) and APAP ( %). 
The Applicant claims that the GR delivery system also conveys abuse-deterrent
properties to the product and that the ER properties  

 The Applicant states that COV795 is designed to be retained in 
the stomach, slowly releasing OC and APAP into the upper gastrointestinal tract by 
diffusion and erosion where APAP absorption is optimal. The composition of COV795 is 
shown in Table 3.

Table 3.  Composition of COV795 ER Tablets

Ingredient Grade Role
mg in
Tablet w/w %

Oxycodone HCl
a USP Active 1.875 0.197%

Acetaminophen USP Active 162.500 17.073%

Hydroxypropyl Cellulose NF

Microcrystalline Cellulose NF

Croscarmellose Sodium NF

Colloidal Silicon Dioxide NF
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The typical dissolution profiles for APAP and  OC are summarized in Figures 7 and 8, 
respectively. 

Figure 7. Mean dissolution profiles of APAP for representative commercial and phase 3 batches.
Generated using Applicant’s provided data.

Figure 8. Mean dissolution profiles of OC for representative commercial and phase 3 batches.
Generated using Applicant’s provided data.

Reviewer’s Comments
The IR part of the tablet contains % APAP and % of OC. Therefore, an early 
interval (0.5 hrs) is appropriate to assure dissolution of the immediate release layer and 
to ensure that the product does not release prematurely (dose dump). Since this product 
contains both an immediate and an extended release component, a two sided criteria are
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Roxicodone®, Ultracet® and Percocet® Administered Q6h in Normal (refer to OCP 
review for details).
Study 255 was a single-center, open-label, randomized, multiple-dose, 4-period, 4-sequence, 
crossover, PK, BA, and safety study in 24 normal healthy male and nonpregnant, nonlactating 
female subjects 18 to 55 years old, inclusive. The following treatments were administered:

 Treatment A: 2 tablets of COV795 (7.5 mg OC/325 mg APAP) administered orally, 1 
tablet at a time, Q12h for 4.5 days (9 doses).

 Treatment B: 1 tablet of the listed drug (LD), Roxicodone (15 mg OC) administered 
orally Q6h for 4.5 days (18 doses).

 Treatment C: 1 tablet of the LD, Ultracet (37.5 mg tramadol/325 mg APAP) administered 
orally Q6h for 4.5 days (18 doses).

 Treatment D: 1 tablet of Percocet (7.5 mg OC/325 mg APAP) administered orally Q6h 
for 4.5 days (18 doses).

Tables 5 and 6 show the mean PK and statistical for OC, respectively following multiple 
administration of the treatments. Likewise, Tables 7 and 8 show the mean PK and statistical for 
APAP, respectively following multiple administration of the treatments.

Table 5.  Mean (SD) Plasma PK Parameters of OC by Treatment
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Table 6. Statistical Analysis of Plasma PK Parameters of OC on Day 5

Table 7.  Mean (SD) Plasma PK Parameters of APAP by Treatment

Reference ID: 3396292
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Table 8. Statistical Analysis of Plasma PK Parameters of OC on Day 5

According to the Applicant, overall the COV795 product has displayed a robust and 
consistent PK performance with minimal variability across subjects. No outliers have 
been detected for total and peak exposures to OC or APAP in studies utilizing the 7.5 mg 
OC/325 mg APAP COV795 formulation by the Likelihood Distance Test and only a few 
outliers (N = 3) have been detected using the Grubb’s test.

Because of the previously demonstrated impact of food on the pharmacokinetic profile of 
marketed products that use the Depomed’s Acuform GR technology  

 a thorough characterization of the impact of diet upon the PK of COV795 was 
performed, including the investigation of various fed conditions (high- and low-fat diets) 
in comparison to the fasted condition with the to-be-marketed COV795 formulation and 
dosage strength. The Applicant claims that unlike other products that utilize the Depomed 
GR formulation, food had minimal effect on the rate and extent of  absorption of OC and 
APAP from COV795. There was no dose-dumping and little to no lag in absorption of 
OC or APAP from COV795 in the presence or absence of food (refer to ClinPharm 
review for more details).  

Reviewer’s Comments
Tables 5 shows that the Tmax for OC was significantly reduced following the 
administration of COV795 (Tmax= 3 hrs) compared to the ones observed after 
Roxicodone (Tmax= 7 hrs) and Percocet (Tmax= 8 hrs). In addition, the degree of 
fluctuation (DFL= [(Cmax-Cmin)/Cav] and swing [(Cmax-Cmin)/Cmin] for OC 
following administration of COV795 (DFL=84%; swing=1.65) were similar to those for 
Roxicodone (DFL=80%; swing=1.32) and smaller than those for Percocet 
(DFL=110.9%; swing=2.13). The 90% CI of the ratio for Cmax, Cmin, and AUC were 
within the 80-125 goal post for BE for the comparisons of COV795 to the two references 
(A vs B and A vs. D; Table 6). These data support the extended release properties of 
COV795 for the OC component.
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Tables 7 shows that the Tmax for APAP was significantly reduced following the 
administration of COV795 (Tmax= 1 hrs) compared to the one observed after Ultracet 
(Tmax= 7 hrs) but about similar when compared to Percocet (Tmax= 0.53 hrs). In 
addition, the degree of fluctuation and swing for OC following administration of COV795 
(DFL=169%; swing=5.1) were similar to those for Ultracet (DFL=164%; swing=4.22). 
Percocet showed less variability with respect to the other two comparators 
(DFL=155 %; swing=3.8). These results may be explained by the fact that % of the 
APAP dose is formulated as IR. The 90% CI of the ratio for Cmax, and AUC for APAP 
were within the 80-125 goal post for BE for the comparison of COV795 vs. Ultracet  
(Table 8). However, Cmin failed the lower bound for the comparison with both Ultracet 
and Percocet (refer to ClinPharm review for the clinical relevance of this outcome). 
However, since the lower bound are not too far apart [(73.365, 85.377; 72.757, 84.537)], 
this failing appears not to be of clinical relevance since the Efficacy studies support the 
approval of the product at the proposed dosing regimen (refer to MO review for more 
details.

In conclusion, based on the PK performance with minimal variability across subjects, the 
absence of dose-dumping in the presence of food, the prolonged Tmax, and similar 
degree of fluctuation and swing compared to the selected listed drug, the extended 
release designation claim for COV795 is acceptable.

4. IN VITRO IN VIVO RELATIONSHIP
A physiologically-based pharmacokinetic (PBPK) relationship was developed,
that,according to the Applicant integrated human anatomical and physiological 
parameters, physicochemical properties of OC and APAP and formulation properties of 
COV795 with the PK behavior of each drug substance using GastroPlus software 
(Version 8.0). The IVIVR was constructed using in vitro and in vivo data from one 
formulation tested in Phase III trials. The relationship was validated and tested to
establish an IVIVR with utility in predicting the PK behavior of COV795 products from
dissolution data, and according to the Applicant, obviates the need for BE studies when 
minor changes are made to the COV795 drug product.
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5. EVALUATION OF THE DATA PROVIDED TO SUPPORT THE 
MANUFACTURING CHANGE (DEBOSSING)

Debossed tablets are proposed for the commercial product and have been used in the 
Phase I pharmacokinetic studies and Phase III open-label studies. Non-debossed tablets 
were used in the Phase III blinded clinical studies and human abuse liability study. The 
debossing is made on the IR layer of the tablet. According to the Applicant, tablet 
hardness and friability are similar between the debossed and non-debossed tablets. 
Comparative dissolution profiles in 0.1 N HCl, pH 1.2 HCl buffer, simulated gastric fluid 
without enzymes, pH 4.5 acetate buffer, pH 6.8 phosphate buffer,  
were generated using debossed (lot A78056) and non-debossed (lot A79956) tablets 
using the proposed QC method (Paddles, 100 rpm, stainless steel sinker). No differences 
were observed in the dissolution profiles of debossed and non-debossed tablets in all 
media tested as shown by f2 values higher than 50 (Table 12, Figure 13).
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Table 12. Calculated f2 Values for Comparison of OC and APAP Release Profiles from 
Debossed and Non-Debossed Tablets in Different Media

OC

APAP

6. IN VITRO ALCOHOL DOSE DUMPING STUDIES
To assess the potential for dose dumping when taken with alcohol, dissolution testing was 
conducted in ethanolic media with N=12 tablets of COV795 (7.5 mg OC/325 mg APAP) 
from lot # A78056 using the conditions listed in Table 13. The results indicate no signs of 
in vitro dose dumping in the presence of alcohol (Figures 14-15). On the contrary, 
dissolution rate was decreased in the presence of 40% alcohol for both OC and APAP.

Table 13. Ethanolic Dissolution Testing Conditions for COV795 (7.5 mg OC/325 mg APAP)

Media
Media

Volume
Apparatus

Paddle

Speed

Media

Temperature
Intervals

Sample

Count
Other

100% 0.1 N

HCl 900 mL Apparatus

II (Paddles)

100

RPM
37 C 15, 30, 45, 60,

75, 90, 105,

120, 240, and

480 minutes

n=12 316

Stainless

Steel

Sinker

5% v/v ethanol

/ 95% v/v 0.1N

HCl

20% v/v

ethanol / 80%

v/v 0.1N HCl

40% v/v

ethanol / 60%

v/v 0.1N HCl

40% v/v ethanol

/ 60% v/v pH 6.8

Phosphate

Buffer
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Figure 14. Mean APAP dissolution profiles in 0%, 5%, 20% and 40% ethanol for COV795 (7.5 
mg OC/325 mg APAP), lot A78056 (n=12).

Figure 15. Mean OC dissolution profiles in 0%, 5%, 20% and 40% ethanol for COV795 (7.5 mg 
OC/325 mg APAP), lot A78056 (n=12).

7. DISSOLUTION TESTING IN SUPPORT OF IN PROCESS PRODUCT 
SPECIFICATION RANGES

According to the Applicant, COV795 product development utilized a systematic process
to build a thorough process and formulation understanding and critical material attributes
were identified based on formulation knowledge and manufacturing observations.  These 
attributes were evaluated for their impact on the drug product specifications, which 
correlate to product performance and ultimately the quality target product profile. OC 
assay, APAP assay and polyethylene oxide viscosity were identified as critical material 
attributes. All other attributes were considered non-critical.
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Clinical Pharmacology Filing Form/Checklist for NDA 204031 

 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 
 Information  Information 

NDA/BLA Number 204031 Proposed Brand Name Xartemis 
OCP Division (I, II, III, IV, V) II Generic Name Oxycodone and acetaminophen 

-release tablets 
Medical Division DAAAP Drug Class An opioid agonist and a non-opiate, 

non-salicylate analgesic and 
antipyretic 

OCP Reviewer Wei Qiu, Ph.D. Indication(s) Management of  
acute pain 

OCP Team Leader Yun Xu, Ph.D. Dosage Form, Strength  release oral tablet, 7.5 mg 
oxycodone and 325 mg acetaminophen  

Pharmacometrics Reviewer N/A Dosing Regimen 2 tablets every 12 hours 
Date of Submission 5/28/13 Route of Administration Oral  
Primary Review Goal Date (GRMP) 11/1/2013 Sponsor Mallinckrodt 
  Priority Classification Priority 
PDUFA Due Date 11/28/13 (assuming 

priority review, 6-mo 
clock) 

Relevant INDs IND 104702 

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                                           

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

single dose: x 8  Pivotal studies: 171 and 256 
multiple dose: x 2  Pivotal study: 255 

Patients-                                                                                            
single dose:     

multiple dose:     
   Dose proportionality -                                                                                            

fasting / non-fasting single dose:     
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 -                                                                                                              
Phase 1: x 1  Abuse liability study 244 (with PK measurement) 
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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: x 4  Pivotal studies 256 and 255 

    Bioequivalence studies -                                                                                            
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies x 3  Pivotal study: 171 
    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  12   

 
 
 
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? 

  √ To be marketed formulation was 
used in pivotal PK studies 255 and 
256 and the Phase 3 open-label 
studies. The tablets without the 
debossed logos were used phase III 
studies and human abuse liability 
study. Sponsor will use comparative 
hardness and dissolution data to link 
these two formulations (defer to 
ONDQA/Biopharm Team).  

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

  √    

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

√   Relative BA studies was conducted 
with the list drugs, Roxicodone 
(NDA 21-011) and Ultracet (21-123) 

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

√    

5 Has a rationale for dose selection been 
submitted? 

  √  

6 Is the clinical pharmacology and 
biopharmaceutics section of the NDA 

√    
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organized, indexed and paginated in a 
manner to allow substantive review to 
begin? 

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

√    

8 Is the electronic submission searchable, 
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)?  

√    

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

  √  

        Studies and Analyses  
11 Is the appropriate pharmacokinetic 

information submitted? 
√    

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)? 

  √  

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

  √  

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? 

  √  

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

  √ Pediatric plan was to request deferral 
of pediatric studies in all age groups 
at this time. There was no plan to 
submit a Proposed Pediatric Study 
Request or seek a Written Request. 
The study protocol for initial 
pediatric study was submitted to IND 
104,702.   

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

  √ See above 

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

√    
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        General  
18 Are the clinical pharmacology and 

biopharmaceutics studies of appropriate 
design and breadth of investigation to meet 
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? 

  √  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
___YES_____ 
 
 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant. 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 
  
There are no comments for sponsor at this time.  
 
Reviewing Clinical Pharmacologist      Date 
 
 
Team Leader/Supervisor       Date 
 
Background: 
 
On May 28, 2013, Mallinckrodt submitted a 505(b)(2) NDA 204031 for Xartemis (oxycodone 
and acetaminophen)  release oral tablets for the management of  
acute pain. This 505(b)(2) NDA relies on the agency’s findings of safety and efficacy of 2 listed 
drugs, Roxicodone (NDA 21-011) and Ultracet (NDA 21-123) (acetaminophen portion).  
 
The overall clinical and clinical pharmacology program consist 11 PK studies, 1 abuse potential 
study (Study 244), and 2 Phase 3 studies (Studies 182 and 181). Earlier formulations were used 
in 6 PK studies (Studies 041, 043, 107, 045, 042, and 044).  
 
The final formulation was used in pivotal single dose and multiple dose relative bioavailability 
studies (Study 256 and 255), food effect study (Study 171), and a Phase 3 open-label study 
(181). The final formulation was also used in two other relative bioavailability studies where 
listed drugs were not included as references (Studies 170 and 172). The tablets without the 
debossed logos were used in the Phase 3 blinded study (182) and human abuse liability study 
(244). The sponsor proposed to use the comparative hardness and dissolution data to link these 
two formulations. The safety and efficacy of the product was evaluated in pivotal Phase 3 
clinical trial. The clinical pharmacology studies are not considered pivotal so no OSI inspection 
on these studies will be requested.  
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This review will focus on the pivotal relative bioavailability studies (Studies 256 and 255), food 
effect study (171), and PK data from human abuse liability study (244).  
 
Sponsor’s summary on relative bioavailability of  COV795 in comparison to the list drugs 
(Roxycodone and Ultracet): 

• COV795 exhibited equivalent Cmax and AUC values of oxycodone and acetaminophen 
in comparison to the respective listed drugs following single and multiple dose 
administrations.  

• COV795 exhibited equivalent AUC but 28% lower Cmax for oxycodone in comparison 
to Percocet; equivalent AUC and Cmax in terms of acetaminophen exposure following 
single dose administration. 

• COV795 exhibited equivalent AUC and Cmax values for both oxycodone and 
acetaminophen in comparison to Percocet following multiple dose administration.  

• Food has no effect on the AUC values of oxycodone and acetaminophen from COV795. 
With food, oxycodone Cmax was 25% higher and acetaminophen Cmax was 24% lower.  

 
Please find the attached filing slides for more details.   
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