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 Regimen: 

• Adults and children 12 years and over: take 1 tablet every 4 to 6 
hours while symptoms persist;  

• If pain or fever does not respond to 1 tablet, 2 tablets may be 
used;  

• Do not exceed 6 tablets in 24 hours, unless directed by a doctor; 
• Children under 12 years: ask a doctor;  
• Do not take more than directed; 
• The smallest effective dose should be used 
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1 Executive Summary 

1.1 Recommendations 
 
The Office of Clinical Pharmacology (OCP) has reviewed the NDA 201-803 submitted 
on 6/30/10.  From OCP perspective, the information contained in the Application is 
acceptable.     

1.2 Phase IV Commitments – Not applicable 

1.3 Summary of CPB Findings 
 
Pfizer Consumer Healthcare submitted NDA 201803, sodium ibuprofen dehydrate 256 
mg tablets/caplets, equivalent to 200 mg of ibuprofen free acid, accordance with 
505(b)(2) provisions of the Food, Drug and Cosmetic Act, for the use of sodium 
ibuprofen dehydrate for temporary relief of minor aches and pains associated with the 
common cold, headache, toothache, muscular pain, backache, the minor pain of arthritis, 
for the pain of menstrual cramps, and for reduction of fever.   
 
This application refers to the following NDAs for general safety and efficacy of 
ibuprofen: Motrin IB (NDA 19-012), Advil Liqui-Gels (NDA 20-402), and Advil 
Tablets, Caplets and Gel-Caplets (NDA 18-989).  This application also refers to the 
following NDAs for safety and efficacy of ibuprofen in the pediatric population to 
support a partial waiver of pediatric studies in children under the age of 12 and the 
proposed pediatric plan for adolescents age 12-17: Children’s Advil Suspension (NDA 
20-589 and NDA 19-833) and Infant’s Advil Drops (NDA 20-812).   
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• Adults and children 12 years and over: take 1 tablet every 4 to 6 hours while 
symptoms persist;   

• If pain or fever does not respond to 1 tablet, 2 tablets may be used;  
• Do not exceed 6 tablets in 24 hours, unless directed by a doctor; 
• Children under 12 years: ask a doctor;  
• Do not take more than directed; 
• The smallest effective dose should be used. 

 

2.2 General Clinical Pharmacology 

2.2.1 What are the design features of the pivotal clinical trials? 
 
No efficacy studies have been conducted using the tablet.  The clinical development plan 
consisted of one pilot (formulation development and selection) and one pivotal (relative 
bioavailability and food effect using the commercial formulation) pharmacokinetic 
studies.  The sponsor wishes to utilize the Agency’s safety and efficacy findings of 
ibuprofen to the following NDAs: Motrin IB (NDA 19-012), Advil Liqui-Gels (NDA 20-
402), and Advil Tablets, Caplets and Gel-Caplets (NDA 18-989).  This application also 
refers to the following NDAs for safety and efficacy of ibuprofen in the pediatric 
population to support a partial waiver of pediatric studies in children under the age of 12 
and the proposed pediatric plan for adolescents age 12-17: Children’s Advil Suspension 
(NDA 20-589 and NDA 19-833) and Infant’s Advil Drops (NDA 20-812). 

2.2.2 Exposure-response – Not applicable 

2.2.3 What are the single dose PK parameters?  
 
The pivotal pharmacokinetic study, AH-09-08, was an open label, 5-way crossover, BE 
and food effects trial was performed in the US in 2009.  The following treatment groups 
were administered to healthy subjects (Table 4). 
 
Table 4: Treatments groups in pivotal PK study 
Treatment 

Group Drug Lot # Food Per Unit Total mg 

A IBU Na tablets (WH-1373-
0010-004) Fasted Ibuprofen 200 mg 400 mg  

B IBU Na tablets (WH-1373-
0010-004) Fed Ibuprofen 200 mg 400 mg  

C 
Reference Advil Liqui-Gels (WH-0693-

0001-007) Fasted Solubilized Ibuprofen 200 mg 400 mg  

D 
Reference Advil Liqui-Gels (WH-0693-

0001-007) Fed Solubilized Ibuprofen 200 mg 400 mg 

E 
Reference Motrin IB tablets (WH-0001-

0483-003) Fasted Ibuprofen 200 mg 400 mg 
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A total of 36 subjects (18 females and 18 males), 18-45 years of age, were enrolled in the 
study; 35 were dosed. The average age and BMI were 27.4 years and 23.9 kg/m2 (range: 
19-28 kg/m2), respectively.  The majority of subjects were White (31 subjects, 86.1%) 
and 4 (11.1%) were Black, and 1 (2.8%) was Asian.  Seventeen (47.2% were of 
Hispanic/Latino ethnicity.  Thirty-two (32) subjects provided evaluable data, as four 
subjects discontinued during or after completing period I.  The blood samples (3 mL) 
were taken at the following time intervals: pre-dose (0 hour) and 10, 15, 20, 25, 30, 35, 
40, 45, 50, 60, 75, 90 minutes and 2, 3, 4, 6, 8, 10, 12 and 16 hours post-dose.  The 
obtained pharmacokinetic parameters (log transformed) were analyzed using an analysis 
of variance (ANOVA; 90% two-sided confidence intervals for the ratio of reference vs. 
test formulation for each of the comparisons) with effects for subject, period, and 
treatment.  
 
Mean plasma IBU concentrations from 0-16 hours for each of the treatment groups are 
presented below. 
 
Plot of Treatment A: 

 
 
Plot of Treatment B: 

 
 
 
 
 

Plot of Treatment C: 

 
 
Plot of Treatment D: 
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Plot of Treatment E: 

 
 
Mean ibuprofen plasma concentration profiles are presented below.   
 
Ibuprofen plasma concentration over Time - All Subjects (Linear) 
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Mean Ibuprofen Plasma Concentration over Time (Semi-Log Scale)  

 
 
 
Ibuprofen pharmacokinetic parameters are presented below (Table 5), as well as 90% 
confidence interval (Table 6).   
 
Table 5: Ibuprofen Pharmacokinetic Parameters  
(Mean, Standard Deviation, Median*) 
 

AUC0-t 
(µg•h/mL) 

AUC0-inf 
(µg•h/mL) 

Cmax 
(µg/mL) 

Tmax 
(min) 

Treatment 
Mean (SD) Mean (SD) 

[Median] 

A IBU Na 
Tablet Fasted 145.7 (29.6) 147.2 (30.1) 50.6 (10.3) 35.1 (14.3) 

[30.4] 

B IBU Na 
Tablet Fed 127.2 (28.6) 130.6 (29.2) 31.5 (8.8) 115.1 (72.5) 

[90.0] 

C Advil Liqui-
Gels Fasted 143.8 (32.6) 145.5 (33.2) 48.6 (11.2) 50.1 (29.7) 

[40.5] 

D Advil Liqui-
Gels Fed 125.9 (29.7) 128.9 (30.6) 34.2 (9.7) 111.0 (67.9) 

[90.0] 

E Motrin IB 
Tablet Fasted 143.4 (32.2) 145.6 (32.4) 37.4 (7.8) 126.5 (66.9) 

[120.0] 
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Table 6: 90% Confidence Intervals 
Ratios  

 AUC0-t 
(µg•h/mL) 

AUC0-inf 
(µg•h/mL) 

Cmax 
(µg/mL) 

A/C† Ratio (%)   
90% CI  

102.0 
(99.1-105.0) 

102.0 
(99.1-105.0) 

104.2 
(96.6-112.4) 

A/E† Ratio (%)  
90% CI  

102.4 
(99.5-105.4) 

101.8 
(98.9-104.8) 

135.0 
(125.2-145.5) 

B/D† Ratio (%) 
 90% CI  

101.7 
(98.8-104.7) 

102.1 
(99.2-105.1) 

91.2 
(84.6-98.3) 

*Median presented for Tmax only 
^Based on fitted log-transformed parameters. 
†Reference product 
 
Ibuprofen exposure from ibuprofen sodium tablet was bioequivalent to Advil Liqui-Gels 
in fasted state.  Ibuprofen extent of absorption (AUC) from ibuprofen sodium tablet was 
bioequivalent to Motrin IB tablets in fasted state.  However, ibuprofen Cmax was 35% 
greater from ibuprofen sodium tablet.   
 

2.3 Intrinsic Factors 

2.3.1 What is the status of pediatric studies and/or any pediatric plan for study? 
 
The Na IBU tablet will have the same labeled indications and is intended for the same 
consumer population as currently-marketed ibuprofen tablets and liquigels.  Thus, the 
proposed product is indicated for use by consumers 12 years of age and older.  The 
sponsor wishes to cross-reference NDAs 19-833 and 20-402 and the literature for clinical 
support for use of Na IBU in adolescents age 12-17.   
 
The proposed product is not indicated for use by children less than 12 years of age.  The 
sponsor wishes to request for a partial waiver of pediatric studies for this age group.  The 
sponsor does not believe that pediatric studies in the 2 month to 11 year age group are 
necessary for a Na IBU tablet product.  The proposed Na IBU tablets do not represent a 
meaningful therapeutic benefit over existing therapies and are not likely to be used in a 
substantial number of children 2 months to 11 years of age.  The sponsor presented the 
following rationale to request for a partial waiver of pediatric studies in the 2 month to 11 
year old pediatric population: 
 
1. Children’s IBU products have been approved and marketed OTC for the treatment of 
pain and fever in children 2 to 11 years of age for 15 years, and for children 6-23 months 
for over 10 years.  During this time pediatric IBU products have compiled an excellent 
overall record of safety and efficacy.  IBU use in children of these age groups has been 
extensively studied.  Data supporting the efficacy and safety in pediatric age groups were 
submitted in NDAs 19-833 and 20-589.  Furthermore, recent reviews/meta-analyses of 
clinical trials, including children down to 2 months of age, indicate that IBU is as or more 
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efficacious than acetaminophen in the treatment of pain and fever and has a similar safety 
profile that is comparable to placebo. 
 
2. Na IBU will provide almost identical effectiveness compared to the currently available 
IBU products.  It will not eliminate or reduce potential drug reactions, or enhance 
compliance in a new subpopulation.  In the pivotal pharmacokinetic study submitted 
herein, Na IBU tablets were bioequivalent to IBU liquigels (Advil® Liqui- Gels®) for 
both the rate and extent of IBU absorption. Previous clinical studies have demonstrated 
that IBU liquigels are bioequivalent to currently-marketed Children’s Advil Suspension 
for both the rate and extent of absorption (PV-96-02 submitted to IND  and PV-
96-08 submitted to IND ).  Therefore, Na IBU would not provide greater safety or 
efficacy than currently-marketed pediatric IBU products. As such, Na IBU does not 
represent a meaningful therapeutic benefit over existing therapies for this population. 
 
3. Na IBU is not likely to be used in a substantial number of pediatric patients because of 
the number of already approved and labeled OTC products (both name brand and store 
brand equivalents) with pain reliever/fever reducer indications for the pediatric 
population.  Many of these products contain the same active ingredient (IBU) as the 
subject of this application (Na IBU).  Retrospective review of information submitted and 
actions taken in response to PREA 2003 indicated that a number of already approved and 
labeled products in a particular class for a particular indication would be an appropriate 
reason to believe that a product would not be expected to be used in a substantial number 
of patients. 
 
4. As there is no meaningful therapeutic benefit for Na IBU compared to IBU in children, 
PCH does not intend to either pursue approval of an NDA or commercialize pediatric 
formulations of Na IBU. 
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This pediatric plan was discussed at the PERC meeting on 02/16/11.  Committee 
discussed at length where there was sufficient data to support that the product is not 
likely to be used in a substantial number of pediatric patients.  Committee recommended 
deferring studies in patients less than 12 years of age and that the sponsor needs to submit 
use data to support that the product is not likely to be used in a substantial number of 
pediatric patients to qualify for a waiver. 

2.4 Extrinsic Factors – Not applicable 

2.5 General Biopharmaceutics 

2.5.1 What is the in vivo relationship of the proposed to-be-marketed formulation to the 
pivotal clinical trial formulation in terms of comparative exposure?  

 
The pivotal pharmacokinetic study (relative bioavailability) was conducted with the 
commercial formulation. 

2.5.2 What is the effect of food on the bioavailability (BA) of the drug from the dosage 
form? What dosing recommendation should be made, if any, regarding 
administration of the product in relation to meals or meal types?  

 
The food effect was assessed from the pivotal pharmacokinetic study, AH-09-08, as 
presented previously.  The table (Table 7) below contains the Cmax and AUC values of 
ibuprofen sodium tablet and Advil Liqui-Gel.  
 
Table 7:  Ibuprofen Pharmacokinetic Parameters  
(Mean, Standard Deviation, Median*, and 90% Confidence Intervals) 
 

AUC0-t 
(µg•h/mL) 

AUC0-inf 
(µg•h/mL) 

Cmax 
(µg/mL) 

Tmax 
(min) 

Treatment 
Mean (SD) Mean (SD) 

[Median] 

A IBU Na 
Tablet Fasted 145.7 (29.6) 147.2 (30.1) 50.6 (10.3) 35.1 (14.3) 

[30.4] 

B IBU Na 
Tablet Fed 127.2 (28.6) 130.6 (29.2) 31.5 (8.8) 115.1 (72.5) 

[90.0] 

C Advil 
Liqui-Gels Fasted 143.8 (32.6) 145.5 (33.2) 48.6 (11.2) 50.1 (29.7) 

[40.5] 

D Advil 
Liqui-Gels Fed 125.9 (29.7) 128.9 (30.6) 34.2 (9.7) 111.0 (67.9) 

[90.0] 
*Median presented for Tmax only 
^Based on fitted log-transformed parameters. 
†Reference product 
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The point-estimate ratios of Cmax and AUC values from fasted and fed treatments are 
presented (Table 8) below. 
 
Table 8: Ratios of Mean Ibuprofen Cmax and AUC Parameters in fed vs. fasted 
treatments 
 Fed/fasted Cmax Fed/fasted AUC0-inf 
IBU Na Tablet 0.62 0.89 
Advil Liqui-Gel 0.70 0.89 
 
Under fed conditions (high-fat, high-caloric breakfast), ibuprofen Cmax and AUC values 
decreased by 38% and 11%, respectively, for ibuprofen sodium tablet.  Advil Liqui-gel 
produced similar decrease in Cmax and AUC values (30% in Cmax and 11% in AUC0-
inf) under fed conditions and its use has no food related dosing restrictions.  In line with 
this, ibuprofen sodium tablet also can be taken with or without food. 
 

2.6 Analytical Section 

2.6.1 What active moieties were measured in the plasma in the clinical pharmacology 
and biopharmaceutics studies and what bioanalytical methods are used to assess 
concentrations? 

 
Plasma samples were analyzed for racemic ibuprofen using a validated method of high 
performance liquid chromatography with tandem mass spectrometry/mass spectrometry 
(HPLC MS/MS) detection.  
 
Blood sample handling: Each blood sample was inverted at least eight times to ensure 
mixing, cooled in a cryo block, and centrifuged within 30 minutes of collection.  Each 
tube was labeled with the protocol number, period number, date, time of collection, and 
subject number.  The blood was centrifuged at 2,500 revolutions per minute (rpm) for 15 
minutes. The plasma was removed and divided into two equal aliquots and transferred to 
plain tubes.  The plain tubes were sealed with a cap and labeled appropriately as above.  
The clinical site stored the plasma samples at -20°C or lower until shipped to  

. 
 
Method Description: A 100-μL sample aliquot is fortified with 25 μL of 25 μg/mL 
internal standard working solution and diluted with 100 μL of 0.1 M phosphoric acid. 
Analytes are isolated by a liquid/liquid extraction using 90:10 hexane/isopropyl alcohol, 
v/v.  The organic layer is transferred to another 96-well plate and evaporated under a 
nitrogen stream at room temperature.  The remaining residue is reconstituted with 250 μL 
of 0.01% formic acid in acetonitrile / 1.0 mM ammonium formate, 50:50 v/v. The final 
extract is analyzed via HPLC with MS/MS detection. 

2.6.1.1 What is the range of the standard curve? How does it relate to the requirements 
for clinical studies? What curve fitting techniques are used? 
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Validation of the analytical method showed acceptable values for average back calculated 
calibration standards; eight calibration standards were analyzed in duplicate over the 
nominal concentration ranges of 0.20 to 50.0 μg/mL during the analytical assay runs.  A 
linear, 1/concentration squared weighted, least-squares regression algorithm was used to 
plot the peak area ratio of the analyte to its internal standard versus concentration.  The 
results from average back calculated calibration standards are acceptable (Tabel 9).  
 
Table 9: Average back calculated calibration standards from the assay method validation: 

 
 
The results from average back calculated calibration standards from the PK study plasma 
sample analytical runs are acceptable (Table 10).  
 
Table 10: Average back calculated calibration standards from the PK study plasma 
sample runs: 

 
 

2.6.1.2 What are the lower and upper limits of quantification (LLOQ/ ULOQ)? 
 
The lower limit of quantitation was the lowest non-zero concentration level that was 
quantified with acceptable accuracy and precision.  For this validation, the lower limit of 
quantitation was 0.200 μg/mL for ibuprofen.  The upper limit of quantitation was 50 
µg/mL for ibuprofen. 
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2.6.1.3 What is the QC sample plan?  What is the accuracy and precision? 
 
During the method validation, precision and accuracy were evaluated by analyzing 
quality control pools prepared at 0.200, 0.500, 1.00, 3.00, 10.0, and 37.5 μg/mL.  
Precision was expressed as the percent coefficient of variation (%CV) of each pool.  
Accuracy was measured as the percent difference from theoretical.  The typical results 
are presented below (Tables 11 and 12).  The results are acceptable.   
 
Table 11: A typical intra-assay precision and accuracy (from assay method validation run 
1XWP2-A) 

 
 
Table 12: A typical inter-assay precision and accuracy 
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The results from the overall inter-assay information from the PK study plasma sample 
analytical runs are also acceptable (Table 13).  
 
Table 13: Intra-assay precision and accuracy from PK study plasma sample runs: 

 
 

2.6.1.4 What is the sample recovery and stability under the conditions used in the 
study? (long-term, freeze-thaw, sample-handling, sample transport, autosampler) 

 
During the method validation, sample recovery and stability information was collected.  
The typical results from the recovery and stability information are presented below.  The 
results are acceptable (Tables 14 – 24).    
 
Recovery 
A general extraction recovery of the analytes from human plasma was evaluated by 
comparing analyte responses of pre-extraction spiked samples to those of post-extraction 
spiked samples.   
 
Table 14: General Extraction Recovery for Ibuprofen and Internal Standard 
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Stability 
Freeze/thaw stability (F/T) was evaluated by analyzing low- and high-level quality 
controls that were subjected to three and four freeze/thaw cycles.  Samples were thawed 
at room temperature.   
 
Table 15: Freeze/thaw Stability (Three Cycles) 

 
 
Table 16: Freeze/thaw Stability (Four Cycles) 

 
 
Analyte stability in thawed matrix (TM) 
 
Analyte stability in thawed matrix was evaluated by allowing a set of low- and high-level 
quality controls to thaw and remain at room temperature for 24 hours prior to extraction 
and analysis.   
 
Table 17: Analyte stability in thawed matrix 
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Reinjection reproducibility (RR) 
 
Reinjection reproducibility (RR) was evaluated by analyzing calibration standards and 
quality controls that were extracted and injected as part of Run 1XWP2-A and stored at 
room temperature prior to and during reanalysis as Run 6XWP2-A.   
 
Table 18: Reinjection reproducibility 

 
 
Post-preparative extract stability (ES) 
 
Post-preparative extract stability (ES) was evaluated by analyzing quality controls that 
were extracted, injected as part of Run 1XWP2-A and stored at room temperature for 
approximately 129 hours prior to and during reinjection.  These samples were quantified 
versus the original calibration curve analyzed on the day of extraction.  
  
Table 19: Post-preparative Extract Stability 
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Analyte stability in frozen matrix 
 
Analyte stability in frozen matrix (for a period of seven days at -20°C) was evaluated by 
analyzing QCs versus freshly prepared calibration standards at the end of the validation.   
 
Table 20: Analyte stability in frozen matrix 

 
 
Table 21: Long-term Stability in Frozen Sodium Heparin Human Plasma (389 Days at -20 
°C) 
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Table 22: Long-term Stability in Frozen Sodium Heparin Human Plasma (266 Days at -70 °C) 

 
 
Table 23: Long-term Stability in Frozen Lithium Heparin Human Plasma (21 Days at -20 °C) 

 
 
Table 24: Long-term (266 days) Stability in Frozen Lithium Heparin Human Plasma (21 Days at -
70 °C) 
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3 Detailed Labeling Recommendations 
 
The sponsor’s proposed labeling is acceptable. 
 
 
4 Appendices 
  

4.1 Proposed Package Insert (Original and Annotated)  
 
The proposed labeling is based on the approved class labeling for pain relievers/fever reducers, 
specifically on the approved labeling for Advil Tablets (NDA 18-989) and Advil Liqui-Gel (NDA 
20-402).   
 

Reference ID: 2911371
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4.2 Individual Study Review 

4.2.1 Pilot STUDY AH-08-07: A Pilot Study to Compare the Absorption of Ibuprofen 
Sodium Prototype Tablets to Ibuprofen Liquigels 

INVESTIGATOR: Aziz L. Laurent, MD 
Clinical Site: PPD Development, LP; 7551 Metro Center Drive; Suite 200; Austin, Texas 78744 
Analytical Site:  
OBJECTIVES: 
To compare the rate and extent (up to 6 hours) of ibuprofen absorption from ibuprofen sodium prototype 
tablets to ibuprofen liquigels. 
DIAGNOSIS AND MAIN CRITERIA FOR INCLUSION: 
Healthy male and female non-smoking volunteers between 18 – 45 years of age, and with a body mass 
index (BMI) of 18 – 29. 
NUMBER OF PATIENTS (PLANNED, ENROLLED, ANALYZED): 
Hhealthy, non-smoking male and female subjects; All 17 subjects that received study medication were 
analyzed for safety. 
DURATION OF TREATMENT: Six hours post-dose for each treatment period, with each of the individual 
treatment periods separated by a washout period of at least 48 hours. 
STUDY DRUG, DOSE, AND MODE OF ADMINISTRATION, BATCH NUMBER: 
• Treatment A: 2 x ibuprofen sodium 256 mg prototype tablets formulation I (equivalent to 400 mg 
ibuprofen)(WH-1373-0002-002) under fasted conditions; 
• Treatment B: 2 x ibuprofen sodium 256 mg prototype tablets formulation II (equivalent to 400 mg 
ibuprofen)(WH-1373-0004-002) under fasted conditions; 
• Treatment C: 2 x ibuprofen sodium 256 mg prototype tablets formulation III (equivalent to 400 mg 
ibuprofen)(WH-1373-0005-001) under fasted conditions. 
REFERENCE THERAPY, DOSE AND MODE OF ADMINISTRATION, BATCH NUMBER: 
• Treatment D: 2 x Advil® Liqui-Gels® 200 mg (total dose = 400 mg)(WH-0693-0001-004) under fasted 
conditions. 
 
PHARMACOKINETICS AND STATISTICAL METHODS: 
The AUCL and Cmax data, both log transformed and untransformed, were analyzed for differences between 
treatments using an analysis of variance (ANOVA) with effects for gender, subject (gender), period, 
treatment, and treatment-by-gender interaction.  The two one-sided hypotheses were tested at 5% level for 
Ln AUCL, Ln Cmax, AUCL and Cmax by constructing 90% two-sided confidence intervals for the ratio of 
reference vs. test formulation for each of the comparisons.   
 
SUBJECT POPULATION: 
A total of 17 subjects (8 [47.1%] males and 9 [52.9%] females) participated in the trial. The average age, 
and body mass index of the population were 30.6 years (range 23-44 years) and 24.3 kg/m2 (range 20.0 – 
28.0 kg/m2).  Eleven (64.7%) of the subjects were White, followed by 3 (17.7%) Black, 2 (11.8%) Asian, 
and 1 (5.9%) classified as ‘Other’ race.  Eight (47.1%) subjects were of Hispanic ethnicity. 
 

Reference ID: 2911371

(b) (4)

(b) (4)



 25

RESULTS 
 

 
 

 

 
 
CONCLUSION: 
Based on the PK data from these prototypes, intermediate between Prototypes I and II was developed for 
further investigation.   
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4.2.2 STUDY AH-08-08:  
Title: A Pharmacokinetic Study Comparing Sodium Ibuprofen Tablets to Ibuprofen Liquigels and Tablets 
 
INVESTIGATOR: Aziz L. Laurent, MD 
Clinical Site: PPD Development, LP; 7551 Metro Center Drive; Suite 200; Austin, Texas 78744 
Analytical Site:  
 
STUDY OBJECTIVES: 
Primary: To compare the rate and extent of ibuprofen absorption from treatments in fasted state. 
 
NUMBER OF PATIENTS (PLANNED, ENROLLED, ANALYZED): 32 subjects completed the study.  
 
DURATION OF TREATMENT: 16 hours post-dosing for each treatment period with each of the 
individual treatment periods separated by a washout period of at least 48 hours. 
 
DOSAGE: 

Treatment Group Per Unit Per Dose/Route 

Treatment A: IBU Na tablets, fasted 
(WH-1373-0010-004)  ibu 200 mg  2 IBU Na tablets orally in the 

fasted state  
Treatment B: IBU Na tablets, fed 
(WH-1373-0010-004)  ibu 200 mg  2 IBU Na tablets orally in the 

fed state  
Treatment C (Reference): Advil 
Liqui-Gels, fasted (WH-0693-0001-
007)  

solubilized ibu 200 mg  2 liquid capsules orally in the 
fasted state  

Treatment D (Reference): Advil 
Liqui-Gels, fed (WH-0693-0001-007)  

solubilized ibuprofen 200 
mg  

2 liquid capsules orally in the 
fed state  

Treatment E (Reference): Motrin IB 
tablets, fasted (WH-0001-0483-003)  ibuprofen 200 mg  2 tablets orally in the fasted 

state  
 
For Treatments B and D, the following high fat breakfast will be served within 20 minutes prior to dosing: 
2 eggs fried in butter, 2 pieces of bacon, 2 pieces of toast with butter, 4 oz. hash browns, and 8 oz. whole 
milk 
 
SAMPLING TIMES: 
Three milliliters (3 mL) of blood drawn at the following time intervals: pre-dose (0 hour) and 10, 15, 20, 
25, 30, 35, 40, 45, 50, 60, 75, 90 minutes and 2, 3, 4, 6, 8, 10, 12 and 16 hours post-dose.   
 
ANALYTICAL: 
Plasma samples were frozen at -20°C or below and analyzed subsequently for racemic ibuprofen using a 
validated method of liquid chromatography with tandem mass-spectrometry (LC/MS/MS).  Each blood 
sample was inverted at least eight times to ensure mixing, cooled in a cryo block, and centrifuged within 30 
minutes of collection.  Blood was centrifuged at 2,500 revolutions per minute (rpm) for 15 minutes. The 
plasma was removed and divided into two equal aliquots and transferred to plain tubes. The clinical site 
stored the plasma samples at -20°C or lower until shipped to analytical site. Plasma samples were analyzed 
for racemic ibuprofen.  
 
STATISTICAL ANALYSIS: 
Pharmacokinetic parameters, AUC0-t, AUC0-inf, and, Cmax, both log transformed and untransformed, 
were analyzed for differences between treatments using an analysis of variance (ANOVA) with effects for 
subject, period, and treatment.   
 
 
 

Reference ID: 2911371

(b) (4)



 27

RESULTS 
 
SUBJECT POPULATION: Equal numbers of males and females were enrolled (18 [50%] males and 18 
[50%] females). Thirty-one (86.1%) of the subjects were White, 4 (11.1%) Black, and 1 (2.8%) Asian. 
Seventeen (47.2%) subjects were of Hispanic/Latino ethnicity.  The average age, BMI, height, and weight 
were 27.4 years (range 18.0-45.0 years), 23.9 kg/m2 (range 19.0-28.0 kg/m2), 169.1 cm (range 155.0-190.0 
cm), and 68.4 kg (range: 50.8-94.3 kg), respectively. 
 
Subjects excluded from the PK analysis: Four subjects (Subject 10004, 10020, 10021, and 10022) 
discontinued during or after completing Treatment Period 1. Since these subjects did not provide data for at 
least two treatment periods, per protocol, they were excluded from all pharmacokinetic analyses. Three 
other subjects also had data excluded for specific periods because they missed two or more consecutive 
blood draws: Subject 10026 (Treatment Period 2), 10032 (Treatment Period 1), and 10034 (Treatment 
Periods 1 and 3). 
 
Description of Assay Method and Instrumentation Used: Table 6-2: AH-09-08 Assessment of Accuracy 
and Precision of Assay Methodologies for Racemic Ibuprofen 
 Analyte---Ibuprofen 

Intra-Assay Accuracy -5.10% to 6.92% 

Intra-Assay Precision 0.542% to 3.36% 

Inter-Assay Accuracy -5.17% to 4.21% 

Inter-Assay Precision 1.11% to 2.79% 

Lower Limit of 
Quantitation 0.2 mcg/mL 

 
Discussion on enantiomer analysis: 
The following discussion is intended to address a specific question raised at the pre-NDA meeting on 
December 15, 2009, related to the PK of individual IBU enantiomers with Na IBU vs. standard IBU acid 
tablets.  In pharmacokinetic studies, Na IBU was administered as the racemic mixture.  Since it has a chiral 
center, IBU exists as two enantiomers, an R-and S-isomer.  The former is the inactive form, whereas the 
latter is pharmacologically active (as a COX-1 and COX-2 inhibitor). When IBU is administered to humans 
as the racemic mixture, R-IBU undergoes unidirectional chiral conversion to S-IBU (Lee et al, 1985). 
 
In this study, IBU was analyzed only as the racemic mixture, so the actual levels of R and S-IBU are not 
known.  However, there is no reason to believe that the levels of R- and S-IBU following administration of 
Na IBU would be any different than those following administration of a standard immediate-release IBU 
acid tablet.  A previous study found that AUC values for both R-IBU and S-IBU were not significantly 
altered after administration of a 600 mg immediate-release racemic IBU tablet vs after a 600 mg sustained 
release formulation, and levels of S-IBU were higher than those for R-IBU with both formulations (Ding et 
al, 2007).  Furthermore, the S/R ratios for AUC values of the two enantiomers did not differ between the 
two formulations, and the S/R ratio of serum concentrations was higher for the sustained-release 
formulation at only a single time point (6 hour).  These results suggest that the levels of R-IBU, and more 
importantly, S-IBU, following administration of Na IBU would not be different from those following 
ingestion of a standard IBU tablet. 
 
PHARMACOKINETICS RESULTS: The mean plasma ibuprofen concentration curves for the five 
formulations are presented in Figure S.1. The results for the different comparisons are summarized in Table 
S.1. Means and standard deviations are presented for the pharmacokinetic parameters AUCL, AUCI, 
Cmax, and Tmax. The median is also presented for Tmax. 
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Figure S.1: AH-09-08 Mean Ibuprofen Plasma Concentration over Time - All Subjects (Linear) 

 
 
Figure 9-2: AH-09-08 Mean Ibuprofen Plasma Concentration over Time (Semi-Log 
Scale)  

 
 
 
Plot of Treatment A: 
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Plot of Treatment B: 

 
 
Plot of Treatment C: 
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Plot of Treatment D: 

 
 
Plot of Treatment E: 
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Table S.1: AH-09-08 Summary of Results - Ibuprofen Pharmacokinetic Parameters 
(Mean, Standard Deviation, Median*, and 90% Confidence Intervals) 
 

AUCL 
(mcg•h/mL) 

AUCI 
(mcg•h/mL) 

Cmax 
(mcg/mL) 

Tmax 
(min) 

Treatment 
Mean (SD) Mean (SD) 

[Median] 

A   IBU Na 
Tablet Fasted 145.7 (29.6) 147.2 (30.1) 50.6 (10.3) 35.1 (14.3) 

[30.4] 

B IBU Na 
Tablet   Fed 127.2 (28.6) 130.6 (29.2) 31.5 (8.8) 115.1 (72.5) 

[90.0] 

C  Advil Liqui-
Gels Fasted 143.8 (32.6) 145.5 (33.2) 48.6 (11.2) 50.1 (29.7)  

[40.5] 

D Advil Liqui-
Gels Fed 125.9 (29.7) 128.9 (30.6) 34.2 (9.7) 111.0 (67.9) 

[90.0] 

E Motrin IB 
Tablet Fasted 143.4 (32.2) 145.6 (32.4) 37.4 (7.8) 126.5 (66.9) 

[120.0] 

Ratio (90% CI)^  

A/C† Ratio (%)  
90% CI  

102.0 
(99.1-105.0) 

102.0 
(99.1-105.0) 

104.2 
(96.6-112.4) -- 

A/E† Ratio (%)  
90% CI  

102.4 
(99.5-105.4) 

101.8 
(98.9-104.8) 

135.0 
(125.2-145.5) -- 
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B/D† Ratio (%) 
 90% CI  

101.7 
(98.8-104.7) 

102.1 
(99.2-105.1) 

91.2 
(84.6-98.3) -- 

*Median presented for Tmax only 
^Based on fitted log-transformed parameters. 
†Reference product 
 
IBU Na tablets (fasted) (Treatment A) versus Advil Liqui-Gels (fasted) (Treatment C) - Primary: The two 
formulations were bioequivalent with respect to both the extent [A/C ratio for AUCL = 102.0%, 90% CI = 
(99.1, 105.0%)] and the rate [A/C ratio for Cmax = 104.2%, 90% CI = (96.6, 112.4%)] of ibuprofen 
absorption. 
 
IBU Na tablets (fasted) (Treatment A) versus Motrin IB tablets (fasted) (Treatment E): The two 
formulations were bioequivalent with respect to the extent of absorption [A/E ratio for AUCL = 102.5%, 
90% CI = (99.6, 105.5%)] but IBU Na tablets (fasted) had a faster rate of ibuprofen absorption [A/E ratio 
for Cmax = 135.0%, 90% CI = (125.2, 145.5%)] relative to Motrin IB tablets. 
 
IBU Na tablets (fed) (Treatment B) versus Advil Liqui-Gels (fed) (Treatment D): The two formulations 
were bioequivalent with respect to both the extent [B/D ratio for AUCL = 101.7%, 90% CI = (98.8, 
104.7%)] and the rate [B/D ratio for Cmax = 91.2%, 90% CI = (84.6, 98.3%)] of ibuprofen absorption. 
 
The mean half-life, elimination rate, clearance, and volume of distribution were the same across the five 
treatments (about 2.5 hr, 0.30 hr-1, 3 L/hr, and 10 L, respectively). 
 
CONCLUSION: Sodium ibuprofen tablets were bioequivalent to Advil Liqui-Gels in the fasted state. 

4.3 Consult Review (including Pharmacometric Reviews) – Not applicable 

4.4 Cover Sheet and OCP Filing/Review Form 
Office of Clinical Pharmacology New Drug Application Filing and Review Form 
General Information About the Submission 
 Information  Information 
NDA Number 201803 Brand Name To be determined 
OCP Division (I, II, III) II Generic Name Ibuprofen sodium 

dehydrate 
Medical Division DNCE Drug Class NSAIDs 
OCPB Reviewer David Lee Indication(s) Pain 
OCPB Team Leader Suresh Doddapaneni Dosage Form Immediate release 

tablet 
  Dosing Regimen 1 to 2 tablets Q4 to 

6 
Date of Submission 6/30/10 Route of Administration Oral 
Estimated Due Date of OCP 
Review 

2/28/11 Sponsor Pfizer 

Medical Division Due Date  Priority Classification S 
PDUFA Due Date 5/1/11   
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    
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Tabular Listing of All Human Studies  X    
HPK Summary  X    
Labeling  X    
Reference Bioanalytical and 
Analytical Methods 

X 1 1  

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

                                                         

single dose: x 2 2  
multiple dose:     
Patients-                                                          
single dose:     
multiple dose:     
   Dose proportionality -                                                          
fasting / non-fasting single dose: X    
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:    Waiver 
geriatrics:     
renal impairment:     
hepatic impairment:     
    PD:                                                          
Phase 1:     
Phase 2/3:     
    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 -    x                                            
solution as reference:     
alternate formulation as reference:      
    Bioequivalence studies -                                                          
traditional design; single / multi dose:     
replicate design; single / multi dose:     
    Food-drug interaction studies: X    
    Dissolution:     
    (IVIVC):     
    Bio-wavier request based on BCS     
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    BCS class     
III.  Other CPB Studies                                                          
    Genotype/phenotype studies:     
    Chronopharmacokinetics     
    Pediatric development plan     
    Literature References     
Filability and QBR comments 
 “X” if yes Comments 

Application filable ? X Reasons if the application is not filable (or an 
attachment if applicable) 
For example, is clinical formulation the same as 
the to-be-marketed one? 
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ONDQA BIOPHARMACEUTICS REVIEW 
 

NDA#:    201-803/N-000      
Submission Date:   06/30/10 
Brand Name:    Advil-   
Generic Name:    Sodium ibuprofen dihydrate (256 mg) 
Formulation: Oral immediate release (IR) tablet and capsule-

shaped (Caps-Shaped) IR tablet 
Strength:    200 mg Ibuprofen 
Sponsor:     Pfizer 
Type of submission:  Original 
Reviewer:     Tien-Mien Chen, Ph.D. 
SUMMARY 
Advil IR tablet (ibuprofen 200 mg) under NDA 18-989 was approved on 05/18/84.    
Ibuprofen is a nonsteroidal, anti-inflammatory drug (NSAID) with analgesic, anti-
inflammatory, and antipyretic activity. 
 
On 06/30/10, Pfizer submitted an original NDA 201-803 to the Agency seeking approval 
for sodium ibuprofen dihydrate 256 mg (equivalent to ibuprofen 200 mg) in two different 
tablet shapes; Advil-  IR tablets (round shape) and Advil-  IR Caps-Shaped 
tablets.  It was filed under 505(b)(2) referencing NDA 18-989 (Advil IR tablet, Ibuprofen 
200 mg).  The proposed dosing and indications are identical to those of currently 
marketed over the counter (OTC) Ibuprofen 200 mg, Advil IR tablet. 
 
Under NDA 201-803, a pivotal bioequivalence (BE) study (No. 09-08) was conducted 
using the to be-marketed (TBM) Advil-  IR tablet formulation in order to link to 
Advil IR tablets (200 mg ibuprofen).  Also submitted for review were 1). The proposed 
dissolution methodology and specifications, 2). The dissolution data of three registration 
batches of both IR tablets and IR Caps-Shaped tablets, and 3). The dissolution 
development report.  The pivotal BE study is currently under review by the Office of 
Clinical Pharmacology (OCP).  The dissolution development report, the proposed 
dissolution methodology and specifications, and the dissolution data are reviewed here. 
 
The dissolution development report was reviewed and the sponsor’s conclusion and 
justifications on the selection of the dissolution methodology below were found 
acceptable.   
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BACKGROUND 
Ibuprofen, an orally-administered propionic acid derivative, is an NSAID with analgesic, 
anti-inflammatory, and antipyretic activity.  Like all traditional non-selective NSAIDs, 
the putative mechanism of action is attributed to reduction of prostaglandin biosynthesis 
via non-selective inhibition of two isoenzymes: cyclooxygenase–1 (COX-1) and 
cyclooxygenase-2 (COX-2). Advil IR tablet (ibuprofen 200 mg) under NDA 18-989 was 
approved on 05/18/84.     
 
CURRENT SUBMISSION 
On 06/30/10, Pfizer submitted an original NDA 201-803 to the Agency for review 
seeking approval for sodium ibuprofen dihydrate 256 mg (equivalent to ibuprofen 200mg) 
in two different tablet shapes; Advil  IR tablets (round shape) and Advil-  IR 
Caps-Shaped tablets.  It was filed under 505(b)(2) referencing NDA 18-989 (Advil IR 
tablet, Ibuprofen 200 mg).   
 
The proposed dosing is identical to that of currently marketed OTC Ibuprofen 200 mg, 
Advil IR tablet: one tablet every 4-6 hrs while symptoms persist, or if pain or fever does 
not respond to one tablet, two tablets may be used, with a maximum daily dose of 1200 
mg in adults and children 12 years of age and over.  
 
The proposed indications are also identical to that of currently marketed OTC Ibuprofen 
200 mg tablets/caplets/liqui-gels: for the temporary relief of minor aches and pains due to 
headache, toothache, backache, menstrual cramps, the common cold, muscular aches, and 
the minor pain of arthritis, as well as the temporary reduction of fever. 
 
Under NDA 201-803, a pivotal BE study (No. 09-08) was conducted using the final, 
commercial/TBM IR tablet formulation in order to link to NDA 18-989 (Advil IR tablets; 
200 mg ibuprofen).  Also submitted for review are 1). The proposed dissolution 
methodology and specifications, 2) The dissolution data of the three registration batches 
of both IR tablets and IR Caps-Shaped tablets, and 3). The dissolution development 
report.  The pivotal BE study is currently under review by the Office of Clinical 
Pharmacology.  The dissolution development report, the proposed dissolution 
methodology and specifications, and the dissolution data are reviewed here. 
 
FORMULATION COMPARISONS 
The final formulation as shown below is the same for Advil-  IR tablets and Caps-
Shaped tablets.  The only difference is the shape of the tablets.  
 
Table 1. Final TBM Formulation of Sodium Ibuprofen Dihydrate 256 mg IR 

Tablets and IR Caps-Shaped Tablets (Ibuprofen 200 mg) 
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________________________________  ______02/14/11__________ 
Tien-Mien Chen, Ph.D.    Date 
Reviewer 
ONDQA Biopharmaceutics 
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Patrick Marroum, Ph.D.    Date 
ONDQA Biopharmaceutics 
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