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1 Executive Summary 
 

1.1 Recommendation 
 
From the viewpoint of the Office of Clinical Pharmacology, NDA 200535 submitted on December 
22, 2009 is acceptable provided that (a) DSI inspection finds the data from pivotal BE study UPN-
1189 acceptable and (b) agreement can be reached between the sponsor and the Agency 
regarding the language in the package insert. 

(b) (4)

(b) (4)
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1.2 Phase IV Commitments 
 
None.  

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 
Lehigh Valley Technologies, Inc. (LVT) submitted this 505(b)(2) NDA 200534 for Oxycodone 
Hydrochloride oral solutions,  20 mg/mL  

. NDA 200534 for oxycodone 
hydrochloride oral capsule, 5 mg was also submitted simultaneously by this sponsor.  Sponsor 
has been marketing these products without an approved NDA. 
 
Oxycodone is an opioid analgesic that was first synthesized in 1916. Single-ingredient oxycodone 
hydrochloride immediate-release oral tablets are approved in the US in strengths ranging from 5 
mg to 30 mg for management of moderate to severe pain where the use of an opioid analgesic is 
appropriate. Sponsor initially planed to rely on the Agency’s previous finding of the safety and 
efficacy of Roxicodone® (NDA 21-011; immediate-release oxycodone tablet)  

 as the reference drugs.  
 

   
 
The clinical and clinical pharmacology database for this NDA consists of a single 
bioavailability/bioequivalence study (study UPN-1189).  This is a single-dose, five-period 4-way 
crossover study UPN-1189 in healthy volunteers designed to establish bioequivalence of the 
proposed oral solution (20 mg/mL) and oral capsule (5 mg) to Roxicodone® IR tablet, assess the 
effect of food on the capsules, . 
The oral capsule 5 mg  is another dosage form currently marketed by LVT without an approved 
NDA and is the subject of a separate NDA (NDA 200534).    

 
 
Bioequivalence: comparison with Roxicodone® IR tablet   
Single oral dose of the 15 mg oxycodone oral solution (0.75 mL of 20 mg/mL) is bioequivalent to 
a 15 mg Roxicodone® tablet (1 x 15 mg) under fasting condition. The point estimate of the 
geometric mean ratio (Oxycodone oral solution/Roxicodone® IR tablet) for Cmax, AUCt and 
AUCinf are 105.2%, 108.5%, and 107.6%, respectively. The corresponding 90% CIs are 96.7 – 
114.5%, 103.2 – 114.2%, and 101.7 – 113.9%, respectively.  
 
Food Effect: The food effect was conducted with the proposed oral capsules (NDA 200534). 
High fat breakfast decreased oxycodone Cmax by 14% and increased oxycodone AUC0-t and 
AUCinf by 21 and 23%, respectively. The point estimates of the geometric means ratios 
(fed/fasting) for Cmax, AUCt, AUCinf are 85.9%, 120.6%, and 122.7%, respectively. The 
corresponding 90% confidence intervals are 74.7 – 98.6%, 105 – 138.5%, and 106 – 141.9%, 
respectively.  These changes in Cmax and AUC can be considered to be not clinically significant 
and the product can be taken without regard to meals. Since a single oral dose of the 15 mg 
oxycodone oral solution (0.75 mL of 20 mg/mL) was demonstrated to be bioequivalent to a 15 mg 
dose of the oral capsules (NDA200534), it is reasonable to extrapolate the food effect obtained 
with the oral capsules to the oral solution.   
 
At the time of finalizing this review, DSI inspection of study UPN-1189 is pending and an 
addendum to this review will be written if DSI audit finds significant issues affecting the 
acceptability of the data. 
 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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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 

substance  and  the formulation of the drug product? 
 
Table 1 Physical-Chemical Properties of Oxycodone Hydrochloride 
Drug Name Oxycodone Hydrochloride 
Chemical Name 4,5-epoxy-14-hydroxy-3-methoxy-17-methylmorphinan-6-one 

hydrochloride 
Structure 

 
Molecular Formula C18H21NO4·HCl 
Molecular Weight 351.82 
Melting Point 218oC -223oC (range not to exceed 2oC) 
Appearance White to off-white, fine crystalline powder 
Solubility Up to 0.18 g/mL in water (pH 6.5-6.6); ~0.10 g/mL in water 

(pH>6.6) 
 
The components and composition of the drug product, oxycodone hydrochloride solutions  

20 mg/mL, is listed in Table 2.  
 
Table 2 Components and Composition of Oxycodone Hydrochloride Oral Solutions,  

 20 mg/mL 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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2. 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 
capsule is indicated for the management of moderate to severe pain where the use of an opiod 
analgesic is appropriate.  
 
3. What are the proposed dosage(s) and route(s) of administration? 
 
Oxycodone solution are for oral administration.  

2.2 General Clinical Pharmacology 
 
1. What is known about the PK characteristics of oxycodone in general? 
 
Oxycodone is generally well absorbed following oral administration with a approximately 60 to 
87% absorption. Oxycodone hydrochloride 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.  
 
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 as well as its metabolites, noroxycodone and oxymorphone.  

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 children of all ages and efficacy studies in children up to 2 
years of age.  At this time, sponsor is requesting deferral of pediatric studies since adult studies 
are complete and ready for approval.  This seems reasonable and the required pediatric studies 
will have to be conducted as post marketing requirements.  
 

2.4 Extrinsic Factors 
Two articles related to drug-drug interactions with oxycodone were published subsequent to the 
approval of the reference Roxicodone Tablets Product.  These articles are: (1) Hagelberg NM et 
al., Voriconazole drastically increases exposure to oral oxycodone. Eur J Clin Pharmacol. 
2009;65:263-271 and (2) Nieminen TH et al., Rifampin greatly reduces the plasma concentrations 
of intravenous and oral oxycodone. Anesthesiology. 2009;110:1371-1378. Since the findings from 
these studies are relevant to all oxycodone products, Agency has been incorporating these 
findings into oxycodone package inserts as appropriate.  As such, package insert of this product 
will also be updated with these metabolism and drug drug interaction data. 
 

2.5 General Biopharmaceutics 
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1. Is the proposed oxycodone oral solution bioequivalent to the reference immediate release 
oral tablet following single dose administration? 

 
 
When administered as a 15 mg dose (0.75 mL of 20 mg/mL) in the fasted state, the oxycodone 
plasma concentration-time profiles for test oral solution and reference IR tablets are similar 
(Figure 1). The statistical analysis results for the assessment of bioequivalence between 
proposed oxycodone oral solution and the reference oxycodone IR tablet are presented in the 
Table 3. Results showed that the ratio of the geometric means for log transformed Cmax and 
AUC values as well as its corresponding confidence intervals fell within the range of 80% to 
125%. The tmax values are similar. It is concluded that the proposed oxycodone oral solution 
(0.75 mL of 20 mg/mL) is bioequivalent to the reference oxycodone tablet (1 x 15 mg) under 
fasting condition.  
 

 
Figure 1 Mean Oxycodone plasma concentration (ng/mL) time profiles 
 
Table 3 Mean (%CV) PK parameter of oxycodone following single oral administration of a 15 mg 
dose of oxycodone oral solution and 15 mg Roxicodone® tablet under fasted condition in healthy 
adults subjects (UPN-1189) (N = 25) 

Parameter Oxycodone Oral Solution 15 mg 
(0.75 mL of 20 mg/mL) Fasted 

(Treatment D, N = 25) 

Roxicodone® IR Tablet 15 mg 
(1 x 15 mg)  Fasted 

(Treatment A, N = 25) 
AUClast (ng.h/ml) 
AUCinf (ng.h/mL) 
Cmax (ng/mL) 
T1/2 (h) 
Tmax (h)a 
CL/F (L/hr) 
Kel (1/hr) 
Vd/F (L) 

212.4 (32.8) 
214.3 (34.2) 
38.5 (30.2) 

3.90 
1.00 (0.50 – 4.00) 

69.8 
0.18 
385 

193.6 (30.4) 
196.5 (31.3) 
36.3 (27.4) 

4.15 
1.00 (0.50 – 6.00) 

74.8 
0.18 
439 

(b) (4)
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Geometric Mean 
Ratio 
(capsule/tablet) % 
(90% CI) 
AUClast 
AUCinf 
Cmax 

 
 
 
 

108.5 (103.2 – 114.2) 
107.6 (101.7 – 113.9) 
105.2 (96.7 - 114.5) 

 
 
 

a tmax reported as median (range) 
Source: Table 6 and Table 11 of Study UPN-1189 report 
 

Noroxycodone is the major circulating metabolite of oxycodone, with a lower exposure as 
compared to the parent compound, oxycodone. The rate and extents of absorption of 
noroxycodone following single dose administration of a 15 mg oxycodone oral solution dose and 
15 mg Roxicodone® tablet under fasting condition are equivalent (Table 4). Another metabolite, 
oxymorphone was also measured but the concentrations were very low relative to the parent 
compound (e.g., approximately 2% of the exposure to parent compound).  
 
Table 4 Mean (%CV) PK parameter of noroxycodone following single oral administration of a 15 
mg oxycodone oral solution (0.75 mL of 20 mg/mL) and 15 mg Roxicodone® tablet under fasted 
condition in healthy adults subjects (UPN-1189) (N = 25) 

Parameter Oxycodone oral solution 15 mg 
(0.75 mL of 20 mg/mL) Fasted 

(Treatment D, N = 25) 

Roxicodone® IR Tablet 15 mg 
(1 x 15 mg)  Fasted 

(Treatment A, N = 25) 
AUClast (ng.h/ml) 
AUCinf (ng.h/mL) 
Cmax (ng/mL) 
T1/2 (h) 
Tmax (h)a 
Kel (1/hr) 

178.7 (33.5) 
194.8 (36.6) 
22.7 (21.5) 

6.12 
1.00 (0.50 – 4.00) 

0.12 

162.8 (33.0) 
179.4 (34.7) 
20.7 (24.4) 

6.48 
1.00 (0.50 – 6.00) 

0.11 
Geometric Mean 
Ratio 
(capsule/tablet) % 
(90% CI) 
AUClast 
AUCinf 
Cmax 

 
 
 
 

109.7 (106.0 – 113.6) 
108.1 (104.1 – 112.1) 
110.4 (100.7 – 121.0) 

 
 
 

a tmax reported as median (range) 
Source:  Table 7 and 12 of study UPN-1189 report.  
 
 
2. Does food affect the bioavailability of oxycodone from the oral solution? 
 
The food effect was not assessed for the oral solution. However, the effect of food was 
demonstrated with the proposed oral capsule (NDA 200534). High fat breakfast delayed 
oxycodone tmax by about 2 hrs and the oxycodone peak concentration was decreased by about 
14%. The extent of absorption is increased by about 23%. There was little change in t1/2 values 
of oxycodone (Table 5). For the metabolite noroxycodone, Cmax and AUC values were 
decreased by about 40% and 15%, respectively (Table 6). It should be noted the major activity of 
oxycodone is due to oxycodone itself. Overall, these exposure changes due to food effect can be 

(b) (4)
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considered to be not clinically significant. Since a single oral dose of the 15 mg oxycodone oral 
solution (0.75 mL of 20 mg/mL) is bioequivalent to a 15 mg dose of the oral capsules 
(NDA200534), it is reasonable to extrapolate the food effect obtained with the oral capsules to the 
oral solution under fasting condition. The point estimate of the geometric mean ratio (Oxycodone 
oral capsule/Oxycodone oral solution (20 mg/mL)) for Cmax, AUCt and AUCinf are 94.6%, 
90.1%, and 90.3%, respectively. The corresponding 90% CIs are 86.9 – 102.9%, 85.7 – 94.8%, 
and 85.3 – 95.6%, respectively.  
   
 
 
 
Table 5  Mean (%CV) Plasma Pharmacokinetic Parameters of Oxycodone following single oral 
administration of 15 mg oxycodone Capsules under fasted and fed conditions in healthy adults 
subjects (Study UPN-1189) (N = 25) and Statistical Analysis 

Parameter Oxy IR capsules Fasted 
(N = 25) 

Oxy IR capsules High-Fat 
Fed (N = 25) 

AUClast (ng.h/ml) 
AUCinf (ng.h/mL) 
Cmax (ng/mL) 
T1/2 (h) 
Tmaxa (h) 
CL/F (L/hr) 
Kel (1/hr) 
Vd/F (L) 

190.1 (30.8) 
192.4 (32.7) 
37.1 (36.1) 

3.90 
1.00 (0.50 – 6.00) 

77.1 
0.18 
420 

227.8 (28.8) 
234.0 (30.2) 
30.7 (22.4) 

4.05 
3.00 (1.50 – 6.00) 

62.5 
0.18 
356 

Geometric Mean Ratio 
(Fed/Fasted) (%) (90% CI) 
AUClast  
AUCinf 
Cmax 

 
 

120.6 (105 – 138.5) 
122.7 (106.0 – 141.9) 

85.9 (74.7 – 98.6) 

 

a Median (Range) 
Source: Table 6 and Table 15 of the study UPN-1189 report.  
  
Table 6  Mean (%CV) Plasma Pharmacokinetic Parameters of Noroxycodone following single 
oral administration of 15 mg oxycodone Capsules under fasted and fed conditions in healthy 
adults subjects (Study UPN-1189) (N = 25) and Statistical Analysis 

Parameter Oxy IR capsules Fasted 
(N = 25) 

Oxy IR capsules High-Fat 
Fed (N = 25) 

AUClast (ng.h/ml) 
AUCinf (ng.h/mL) 
Cmax (ng/mL) 
T1/2 (h) 
Tmaxa (h) 
Kel (1/hr) 

160.6 (33.9) 
177.2 (37.6) 
20.9 (32.4) 

6.41 
1.00 (0.50 – 6.00) 

0.11 

137.1 (35.4) 
159.0 (30.2) 
12.3 (26.5) 

6.77 
3.00 (2.00 – 8.00) 

0.11 
Geometric Mean Ratio 
(Fed/Fasted) (%) (90% CI) 
AUClast  
AUCinf 
Cmax 

 
 

84.8 (72.3 – 99.5) 
88.4 (73.8 – 105.9) 
59.8 (52.1 – 68.6) 

 

a Median (Range) 
Source: Table 7 and 16 of study UPN-1189 report.  
 

2.6 Analytical Section 
 
1. What bioanalytical methods are used to assess concentrations? 
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A validated LC-MS/MS method was used for the determination of oxycodone, noroxycodone, and 
oxymorphone in humam plasma. The established lower limit of quantitation (LLOQ) were 0.50 
ng/mL for oxycodone, 0.25 ng/mL for noroxycodone and 0.025 ng/mL for oxymorphone. The 
maximum 68 days storage for study samples at -70oC until analysis does not exceed the 97 days 
storage stability established at -40oC and -70oC during assay validation.  
 
QC samples for oxycodone were 1.50, 15.00, 50.00, and 80.00 ng/mL; QC samples for 
noroxycodone were 0.75, 7.50, 25.00, and 40.00 ng/mL; QC samples for oxymorphone were 
0.075, 0.75, 2.50, and 4.00 ng/mL. The assays were demonstrated to be accurate and precise.  
 
Table 7 Summary of Accuracy and Precision Data for Oxycodone, Noroxycodone, and 
Oxymorphone (Report 08-0096-upn-1189-tsrpt-01) 
 

 

 

3 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this 
page
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4 Appendix 

4.1 Clinical Pharmacology Filing Memo 
 

(b) (4)

7 Pages of a Clinical Pharmacology and Biopharmaceutics Filing form has been removed, a duplicate 
of this review dated 3/1/10 can be found at the end of this review section.
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4.2 Individual Study Synopsis 
Following is an extract of the synopsis reported in the NDA submission; 
 

 
 

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

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

(b) (4)

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

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

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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BIOPHARMACEUTICS REVIEW 
Office of New Drugs Quality Assessment 

Application No.:  NDA 200535 
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Reviewer:  Minerva Hughes, PhD 

Division: Division of Anesthesia and 
Analgesia Products 

Team Lead:  Angelica Dorantes, PhD 
 

Sponsor: Lehigh Valley Technologies Supervisor: Patrick Marroum, PhD 
 

Trade Name:  None proposed Date 
Assigned: 22 Jul 2010 

Generic Name:  Oxycodone hydrochloride Date of 
Review:  18 Aug 2010 

Indication:  Management of moderate to 
severe pain  

 
 

Formulation/strengths Solution/ 20 mg/mL  
 

Route of 
Administration Oral 

Type of Submission:  original New 
Drug Application 

 
SUBMISSION: 
Oxycodone is a synthetic opioid analgesic approved in the United States for the treatment of 
moderate to severe pain since the 1950s, either as a single-ingredient or combination drug 
product.   It has been in clinical use since 1917.  Lehigh Valley Technologies is submitting NDA 
200-535 for the use of oxycodone hydrochloride oral solution in pain management in accordance 
with Section 505(b)(2) of the Federal Food, Drug and Cosmetic Act.   

 
 

 The oxycodone oral solution 
20 mg/mL drug product is a clear yellow colored berry flavored liquid, packaged in 30 mL white 
high density polyethylene bottles with a child resistant closure and . 
 
The applicant relies on the FDA’s prior knowledge and judgment of the reference listed drug 
(RLD) Roxicodone (NDA 21-011), an immediate-release oxycodone hydrochloride tablet 
formulation, to support approval.   
 
BIOPHARMACEUTIC INFORMATION: 
 
General 
The applicant completed a five-way, single-dose, crossover study to establish bioequivalence of 
the 20 mg/mL oral solution product to the RLD and to establish bioavailability relative to the 
RLD.   

 
  The suitability of the bioequivalence study will be assessed by the Clinical 

 1

(b) (4)

(b) (4)

 

(b) (4)

(b) (4)

(b) (4)



Pharmacology reviewer.   
 

 
Assessment  
The composition of the proposed oxycodone hydrochloride oral solution products is summarized 
in the table below. 

 
(extracted from NDA Section 3 2 P 1) 

Previously approved oxycodone oral solution drug products (N , A040680, and A089351) 
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(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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. 
 
RECOMMENDATION:  
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Biopharmaceutics Reviewer                                      Biopharmaceutics Team Leader or Supervisor 
Office of New Drugs Quality Assessment                Office of New Drugs Quality Assessment 
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(b) (4)

(b) (4)
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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 200535 Brand Name Oxycodone 

Hydrochloride Oral 
Solution,  
20 mg/mL 

OCP Division (I, II, III, IV, V) II Generic Name  
Medical Division DAARP Drug Class Opioid analgesic 
OCP Reviewer Wei Qiu, Ph.D. Indication(s) Management of moderate 

to severe pain  
 

 
OCP Team Leader Suresh Doddapaneni, Ph.D. Dosage Form Oral solution 
Pharmacometrics Reviewer  Dosing Regimen  
Date of Submission Dec 22, 2009 Route of Administration oral 
Estimated Due Date of OCP Review July 22, 2010 Sponsor Lehigh Valley 

Technologies, Inc. 
Medical Division Due Date Aug 22, 2010 Priority Classification Standard 

PDUFA Due Date Oct 22, 2010   

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                                                                              
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    
multiple dose:     

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:     

(b) (4)

(b) (4)
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 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement 

 

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

    PD -                                                                                                                               
Phase 2:     
Phase 3:     

    PK/PD -                                                      
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                      

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                               
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                               

solution as reference:     
alternate formulation as reference:     

    Bioequivalence studies -                                                                                                                               
traditional design; single / multi dose: x 1   

 

 
replicate design; single / multi dose:     

    Food-drug interaction studies x   Food effect on oral solution 
was extrapolated from 

capsules. 
        
    BCS class     
   Dissolution study to evaluate alcohol induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                                               
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan x 1  Request deferral 
    Literature References  2   
Total Number of Studies  5   
     

 
 
 
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 final 
formulation was used in the 
clinical pivotal study and is 
proposed in this 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 

x    

(b) (4)

(b) (4)



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

 

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

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? 

x    

8 Is the electronic submission searchable, 
does it have appropriate hyperlinks and do 
the hyperlinks work? 

x    

 
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? 

  x  

        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  LVT is requesting a deferral of the 
need for studies in children 16 
years of age and younger on the 
grounds that adult studies are 
completed and ready for approval 
whereas the Pediatric Plan is not 
yet fully formulated and studies 
have not yet been initiated in 
pediatric patients. Sponsor intends 
to submit the PK study protocol 
within 6 months after approval of 
the NDAs. 

16 Did the applicant submit all the pediatric   x  
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exclusivity data, as described in the WR? 
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 
basic requirements for approvability of this 
product? 

x    

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___ 
 
 
DSI inspection should be conducted with the Study UPN 1189.  
 
Title of the study: A Single-Dose, Five-Way Crossover Study to Evaluate the Relative Bioavailability of 
an Immediate-Release Oxycodone Hydrochloride Capsule (5 mg Capsule) and an Oxycodone Oral 
Solution (20 mg/1 mL) and the Effect of Food in Healthy Adult Volunteers 
Study Clinical Site: DecisionLine Clinical Research Corporation 
720 King St. W., Suite 700 
Toronto, Ontario, Canada M5V 2T3 
T: 416-963-5602 
F: 416-963-9732 
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. 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 
 
Reviewing Clinical Pharmacologist      Date 
 
 
Team Leader/Supervisor       Date 
 
 

(b) (4)
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Lehigh Valley Technologies, Inc. (LVT) submitted a 505(b)(2) NDA for Oxycodone Hydrochloride Oral 
Solutions,  20 mg/mL for the management of moderate to severe pain  

.  
 
Oxycodone is an opioid analgesic that was first synthesized in 1916. Single-ingredient oxycodone 
hydrochloride immediate-release oral tablets are approved in the US in strengths ranging from 5 mg to 
30 mg for management of moderate to severe pain where the use of an opioid analgesic is appropriate. 
Single ingredient oral solution is not approved. 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 chosen 
reference listed drugs.  
 
Sponsor conducted a single-dose, five-period crossover study UPN-1189 in healthy volunteers to 
establish bioequievalent to the tablet RLD, assess the effect of food on the capsules, and assess the 
bioavailability relative to the ER RLD and an oral capsule. The oral capsule is another dosage form 
developed by LVT and is the subject of a separate NDA (NDA 200534). The 20 mg/mL solution was 
included in the study.  

Sponsor concluded that the proposed oral solution (20 mg/mL) is bioequivalent 
to the approved immediate-release RLD, Roxicodone tablet, 15 mg.  

 
  

 
 
Table 1  

 
 
In study UPN-1189, thirty-five healthy volunteers enrolled in the study, 25 of whom (21 men and 4 
women) completed all five periods and were included in the biopharmaceutics analyses. The following 
treatments were administered to the subjects in a randomly assigned sequence with dosing under fasting 
condition: LVT’s oxycodone IR capsules (3 x 5 mg), LVT’s oxycodone oral solution (0.75 mL, 20 
mg/mL), Oxycodone IR tablet (1 x 15 mg Roxicodone®),  

.  In the fifth study period, all subjects received LVT’s oxycodone IR capsules (3 x 
5 mg) administered after a high-fat meal. The proposed oral solution formulation (20 mg/mL) was 
bioequivalent to the Roxycodone oral tablet (Table 2). The median Tmax was similar. Food decreased 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Cmax by 14% and increased AUC by 23%. Tmax was delayed by 2 hours on average (Table 3). 
According to Roxicodone label, high-fat meal increased AUC of an oral solution by 27% and there was a 
1.25 hour delay in Tmax.  

 
  

 
 
Table 2:  

 
 
 
 
 
Table 3 Summary Statistical Analysis of the Food Effect for Oxycodone IR Capsules (LVT) 
Administered to Healthy Adult Volunteers under Fed and Fasted Conditions, N = 25 

(b) (4)
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Sponsor submitted a request for pediatric deferral on the basis that adult studies are completed and ready 
for approval whereas the Pediatric Plan is not yet fully formulated and studies have not yet been initiated 
in pediatric patients. Sponsor intends to submit PK study protocol within 6 months of NDA approval.  
 

(b) (4)
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In addition, this reviewer plans to incorporate DDI information with voriconazole and rifampin based on 
published literature to the label as appropriate.  
 
1. Hagelberg NM et al. Voriconazole drastically increases exposure to oral oxycodone. Eur J Clin 
Pharmacol. 2009;65:263-271. 
2. Nieminen TH et al. Rifampin greatly reduces the plasma concentrations of intravenous and oral 
oxycodone. Anesthesiology. 2009;110:1371-1378. 
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