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1. EXECUTIVE SUMMARY

1.1 Recommendations

The Office of Clinical Pharmacology/Division of Neuropsychiatric Pharmacology (OCP/DNP) 

has reviewed the information submitted in the current application, NDA 209471 resubmission, for 

Combogesic tablet, submitted on 7/27/2021. From a clinical pharmacology perspective, the 

information submitted in the NDA resubmission is acceptable.  

Review Issue Recommendations and Comments
Pivotal or supportive evidence 
of effectiveness

Bioequivalence between the reformulated Combogesic tablets 

within this resubmission and the original formulation 

Combogesic tablets included in the original NDA submission 

was demonstrated under both fasting and high-fat fed 

conditions in two bioequivalence studies (ACIB-T0218-16 

under fasting condition and ACIB-T0218-17 under high-fat fed 

condition). The 90% confidence intervals (90% CI) for 

geometric mean ratios of Cmax, AUC0-t, and AUC0-inf for 

both acetaminophen and ibuprofen between these two 

formulation Combogesic tablets fell within the 80-125% 

bioequivalence limits under both fasting and fed states.

General dosing instructions  3 tablets Q6H as needed for pain relief, up to a maximum of 

12 tablets per day.

Dosing in patient subgroups 
(intrinsic and extrinsic factors)

Not recommended in patients with renal impairment. 

Not recommended in patients with hepatic impairment

Labeling Edits are made on presentation of PK data in section 12.3 of the 

proposed labeling. See Section 2.4 of this review for more 

details. 

Bridge between the to-be-
marketed and clinical trial 
formulations

The reformulated final to-be-marketed formulation and the 

original clinical trial formulation were used in the 

bioequivalence studies (ACIB-T0218-16 under fasting 

condition and ACIB-T0218-17 under high-fat fed condition) 

where bioequivalence between these two formulations was 

demonstrated.

Other (specify) Not applicable.

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT
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The Applicant conducted two bioequivalence studies (ACIB-T0218-16 under fasting condition 

and ACIB-T0218-17 under high-fat fed condition) and demonstrated bioequivalence between the 

reformulated Combogesic tablets and the original formulation Combogesic tablets under both 

fasting and high-fat fed conditions. The 90% confidence intervals (90% CI) for geometric mean 

ratios of Cmax, AUC0-t, and AUC0-inf for both acetaminophen and ibuprofen between these two 

formulation Combogesic tablets fell within the 80-125% bioequivalence limits under both fasting 

and fed states.

 Regulatory History 

The clinical pharmacology review for the original NDA submission can be found in DARRTS 

documented on November 20, 2017. The submission was acceptable from clinical pharmacology 

perspective. In the Complete Response (CR) letter issued on November 06, 2020 to NDA 209471, 

the only deficiency with the NDA application was related to facility inspections. It was stated “An 

inspection of the  

facility is required before this application can be approved as the FDA must assess the ability of 

that facility to conduct the listed manufacturing operations in compliance with cGMP”.

In this NDA 209471 resubmission, the Applicant replaced their original formulation Combogesic 

tablet, aka “standard Combogesic tablet” manufactured by  

with a reformulated Combogesic tablet manufactured by Mayne Pharma Inc., Greenville, NC, 

USA. To support the reformulated Combogesic tablet, in the Type C meeting package submitted 

in 2019, the sponsor stated that they conducted two bioequivalence studies demonstrating that the 

reformulated Combogesic tablets were bioequivalent to the original formulation of Combogesic 

under fasting and fed conditions. The comments conveyed to the sponsor at that time was that food 

effect on reformulated Combogesic tablet needs to be assessed under high fat fed condition as 

described in the food effect guidance. In this resubmission, the Applicant submitted two 

bioequivalence studies ACIB-T0218-16 and ACIB-T0218-17 comparing the reformulated 

Combogesic tablets included within this resubmission with the original formulation Combogesic 

tablets included in their original submission under fasting and high-fat fed conditions. This review 

will focus on the two bioequivalence studies.

 Summary of Pharmacokinetic Results 

Bioequivalence of Reformulated Combogesic Tablets and Original Formulation Combogesic 

Tablets under Fasting Condition (Results from ACIB-T0218-16)

Study ACIB-T0218-16 was a randomized, single-dose, 2-way crossover, open label study to 

evaluate and compare acetaminophen and ibuprofen PK parameters of three reformulated 

Combogesic tablets and three original formulation Combogesic tablets in 30 healthy volunteers 

under fasting condition. In this study, reformulated Combogesic tablet was also known as 

Maxigesic Rapid and the original formulation of Combogesic tablet was also known as Maxigesic 

325 tablet. There was a washout period of at least 3 days between study periods. Blood samples 

for the determination of acetaminophen and ibuprofen concentrations in plasma were collected at 

the following time points: pre-dose and at 5, 15, 30, and 45 min, 1.0, 1.25, 1.5, 2.0, 3.0, 6.0, 8.0, 

10.0 and 12.0 hours after study drug administration in each study period.
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The mean acetaminophen and ibuprofen plasma concentration-time profiles are shown in Figure 
1. The PK results and statistical analysis results for bioequivalence assessment of acetaminophen 

and ibuprofen PK parameters including Cmax, AUC0-t, and AUC0-inf for reformulated 

Combogesic tablets and original formulation Combogesic tablets are presented in Tables 1 and 2. 

Median (min, max) Tmax values for acetaminophen were similar: 0.75 (0.25, 2.00) h for 

reformulation and 0.50 (0.25, 2.00) h for original formulation. Median (min, max) Tmax values 

for ibuprofen were similar: 1.25 (0.25, 3.00) h for reformulation and 1.25 (0.50, 6.00) h for original 

formulation. Acetaminophen and ibuprofen Cmax, AUC0-t, and AUC0-inf values following a 

single dose administration of three reformulated Combogesic tablets are bioequivalent to that for 

a single dose administration of three original formulation Combogesic tablets under fasting 

condition because the 90% CIs of the geometric mean ratios of Cmax, AUC0-t, and AUC0-inf for 

both acetaminophen and ibuprofen fell within the 80-125% bioequivalence limits under fasting 

condition. The point estimates (90% CIs) of the geometric mean ratios (reformulation/original 

formulation) for acetaminophen Cmax, AUC0-t, and AUC0-inf were 99.37% (87.89 – 112.34%), 

101.19 (98.51 – 103.95%), and 101.17% (98.38 – 104.04%), respectively. The point estimates 

(90% CIs) of the geometric mean ratios (reformulation/original formulation) for ibuprofen Cmax, 

AUC0-t, and AUC0-inf were 112.34% (101.82 – 123.95%), 104.28 (100.98 – 107.70%), and 

104.33% (101.25 – 107.51%), respectively. 

Figure 1 Mean Acetaminophen (Plot A) and Ibuprofen (Plot B) Plasma Concentration-Time 

Profiles Following Single Dose Administrations of 3 x Reformulated Combogesic Tablets (aka 

Maxigesic Rapid) and 3 x Original Formulation Combogesic Tablets under Fasting Condition 

(Study ACIB-T0218-16)

Note: In Study ACIB-T0218-16, reformulated Combogesic tablet is also known as Maxigesic Rapid; Original formulation Combogesic tablet is 

also known as Maxigesic 325 tablet

Source: Study ACIB-T0218-16 Report Synopsis
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Table 1 Mean (± SD) Pharmacokinetic Parameters of Acetaminophen and Ibuprofen following 

Single Dose Administrations of 3 x Reformulated Combogesic Tablets and 3 x Original 

Formulation Combogesic Tablets in the Fasted State (Study ACIB-T0218-16)

*tmax: median (min, max); n = 29 for acetaminophen PK (after excluding subject no. 19 who has a pre-dose concentration > 5% of Cmax)

Source: Section 2.7.2 Summary of Clinical Pharmacology Studies Table 13
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Table 2 Bioequivalence Analysis of Acetaminophen and Ibuprofen PK for the Reformulated 

Combogesic Tablets and the Original Formulation Combogesic Tablets in the Fasted State (Study 

ACIB-T0218-16)

Source: Section 2.7.2 Summary of Clinical Pharmacology Studies Table 14

Bioequivalence of Reformulated Combogesic Tablets and Original Formulation Combogesic 

Tablets under Fed Condition (Results from Study ACIB-T0218-17)

Study ACIB-T0218-17 was a randomized, single-dose, 2-way crossover, open label study to 

evaluate and compare acetaminophen and ibuprofen PK parameters of three reformulated 

Combogesic tablets and three original formulation Combogesic tablets in 30 healthy volunteers 

under high fat fed condition. In study Day 1 of each study period, subjects received a standardized 

breakfast served 30 minutes prior to the study drug administration. The standardized breakfast 

supplied around 927 kcal, about 50% of which are fat calories. In this study, reformulated 

Combogesic tablet was also known as Maxigesic Rapid and the original formulation Combogesic 

tablet is also known as Maxigesic 325 tablet. There was a washout period of at least 3 days between 

study periods. Blood samples for the determination of acetaminophen and ibuprofen 

concentrations in plasma were collected at the following times: pre-dose, and at 5, 15, 30, and 45 

min, 1.0, 1.25, 1.5, 2.0, 3.0, 6.0, 8.0, 10.0 and 12.0 hours after study drug administration in each 

study period.

The mean acetaminophen and ibuprofen plasma concentration-time profiles are shown in Figure 
2. The PK results and statistical analysis results for bioequivalence assessment of acetaminophen 
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and ibuprofen PK parameters including Cmax, AUC0-t, and AUC0-inf for reformulated 

Combogesic tablets and original formulation Combogesic tablets are presented in Tables 3 and 4. 

Median (min, max) Tmax values for acetaminophen were similar: 1.25 (0.5, 6.00) h for the 

reformulation and 1.25 (0.5, 3.00) h for original formulation. Median (min, max) Tmax values for 

ibuprofen were similar: 1.25 (0.75, 6.00) h for reformulation and 1.38 (0.75, 6.00) h for original 

formulation. Acetaminophen and ibuprofen Cmax, AUC0-t, and AUC0-inf values following a 

single dose administration of three reformulated Combogesic tablets are bioequivalent to that for 

a single dose administration of three original formulation Combogesic tablets under high-fat fed 

condition because the 90% CIs of the geometric mean ratios of Cmax, AUC0-t, and AUC0-inf for 

both acetaminophen and ibuprofen fell within the 80-125% bioequivalence limits under high-fat 

fed condition. The point estimates (90% CIs) of the geometric mean ratios (reformulation/original 

formulation) for acetaminophen Cmax, AUC0-t, and AUC0-inf were 107.63% (101.17 – 

114.50%), 103.11 (100.01 – 106.31%), and 103.07% (100.17 – 106.06%), respectively. The point 

estimates (90% CIs) of the geometric mean ratios (reformulation/original formulation) for 

ibuprofen Cmax, AUC0-t, and AUC0-inf were 113.14% (106.23 – 120.49%), 103.32 (99.79 – 

106.98%), and 103.31% (99.89 – 106.84%), respectively. 

Figure 2 Mean Acetaminophen (Plot A) and Ibuprofen (Plot B) Plasma Concentration-Time 

Profiles Following Single Dose Administrations of 3 x Reformulated Combogesic Tablets (aka 

Maxigesic Rapid) and 3 x Original Formulation Combogesic Tablets under High-fat Fed Condition 

(Study ACIB-T0218-17)

 

Note: in Study ACIB-T0218-17, reformulated Combogesic tablet is also known as Maxigesic Rapid; Original formulation Combogesic tablet is 

also known as Maxigesic 325 tablet

Source: Study ACIB-T0218-17 Report Synopsis
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Table 3 Mean (± SD) Pharmacokinetic Parameters of Acetaminophen and Ibuprofen following 

Single Dose Administrations of 3 x Reformulated Combogesic Tablets and 3 x Original 

Formulation Combogesic Tablets in the Fed State (Study ACIB-T0218-17)

*tmax: median (min, max)

Source: Section 2.7.2 Summary of Clinical Pharmacology Studies Table 15
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Table 4 Bioequivalence Analysis of Acetaminophen and Ibuprofen PK for the Reformulated 

Combogesic Tablets and the Original Formulation Combogesic Tablets in the Fed State (Study 

ACIB-T0218-17)

Source: Section 2.7.2 Summary of Clinical Pharmacology Studies Table 16.

 Office of Study Integrity and Surveillance (OSIS) Inspection

Based on OSIS memo in DARRTS dated October 04, 2021, OSIS declined to conduct on-site 

inspection on clinical site and analytical site  

 for studies ACIB-T0218-16 

and ACIB-T0218-17. It was concluded that inspections are not warranted because the Office of 

Regulatory Affairs (ORA) inspected the clinical site in October 2018, which falls within the 

surveillance interval. OSIS inspected the analytical site in , which falls within the 

surveillance interval. The final classification for both inspections was No Action Indicated (NAI). 
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2.1 Pharmacology and Clinical Pharmacokinetics

2.1.1. What is the proposed indication?

Combogesic is a combination of acetaminophen, an analgesic and antipyretic, and ibuprofen, a 

non-steroidal anti-inflammatory drug (NSAID), and is indicated for the short-term management of 

mild to moderate acute pain. 

2.2 Dosing and Therapeutic Individualization

2.2.1 General dosing

The proposed dosing regimen is 3 tablets every 6 hours as needed for pain relief, up to a maximum 

of 12 tablets per day. 

2.3 Outstanding Issues

There are no outstanding issues.

2.4 Summary of Labeling Recommendations

As of today (12/20/2021), labeling negotiation is still ongoing. Tentative labeling 

recommendations are shown below: recommended deletions are shown as red strikethrough and 

additions are shown as blue underlined text:

Reference ID: 4908388
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3. APPENDICES

3.1 Summary of Bioanalytical Method Validation and Performance

The bioanalytical LC/MS/MS methods for the determination of acetaminophen and ibuprofen 

concentrations in human plasma were adequately validated. The assay precision and accuracy of 

the analytical methods used in Study ACIB-T0218-16 and ACIB-T0218-17 are summarized in 

Table 5.

Table 5 Summary of Bioanalytical Assays for Acetaminophen and Ibuprofen Concentrations in 

Plasma (Study ACIB-T0218-16 and Study ACIB-T0218-17)
Study ACIB-T0218-16 Study ACIB-T0218-17

Acetaminophen Ibuprofen Acetaminophen Ibuprofen

Method 

validation

Method validation 

report ACE-0114-

ORG

Method validation 

report IBU-0114-B

Method validation 

report ACE-0114-

ORG

Method validation 

report IBU-0114-B

Nominal range 

for the 

calibration curve

50.000 – 

20000.000 ng/mL

50.000 – 35000.000 

ng/mL

50.000 – 

20000.000 ng/mL

50.000 – 35000.000 

ng/mL

LLOQ 50.000 ng/mL 50.000 ng/mL 50.000 ng/mL 50.000 ng/mL

QC 150.000, 

2500.000, 

10000.000, and 

15000.000 ng/mL

150.000, 1250.000, 

12500.000, 

17500.000, and 

27000.000 ng/mL

150.000, 

2500.000, 

10000.000, and 

15000.000 ng/mL

150.000, 1250.000, 

12500.000, 

17500.000, and 

27000.000 ng/mL

Precision (%CV) 3.67 to 5.18% 4.35 to 7.94% 2.12 to 6.00% 4.17 – 11.01%

Accuracy (% 

difference from 

theoretical)

-1.82 to 1.28% -1.68 to 6.12% -2.99 to 5.11% -2.19 – 7.36%

Source: 1. ACIB-T0218-16 Study Report Appendix 16.1.8 Bioanalytical Information 2. ACIB-T0218-17 Study Report Appendix 16.1.8 

Bioanalytical Information
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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 NDA submission dated March 1, 2017; April 11, 2017; July 24, 2017; 
July 26, 2017, and finds it acceptable. This product will not be approved during this 
review cycle and there is no labeling recommendation or negotiation in this review cycle.  

Review Issue Recommendations and Comments
Pivotal or supportive 
evidence of 
effectiveness

Clinical pharmacology study supported the dosing regimen 
used in the clinical trials.   

General dosing 
instructions

3 tablets Q6H as needed for pain relief, up to a maximum 
of 12 tablets per day

Dosing in patient 
subgroups (intrinsic and 
extrinsic factors)

Not recommended in patients with renal impairment. 
Not recommended in patients with hepatic impairment

Labeling This product will not be approved during this review cycle 
and there is no labeling recommendation at this time.  

Bridge between the to-
be-marketed and clinical 
trial formulations

The FDC 325/97.5 tablets used in all clinical studies have 
the same formulation as the proposed to-be-marketed 
product.

1.2 Phase IV Commitments

None. 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

AFT Pharmaceuticals submitted an original 505(b)(2) NDA 209-471 on March 1, 2017 
for a fixed dose combination, Combogesic (acetaminophen 325 mg/ibuprofen 97.5 mg 
tablet) (aka FDC 325/97.5 tablet) for the short-term management of mild to moderate 
acute pain. The proposed dosing regimen is to administer 3 tablets every 6 hours as 
needed for pain relief, up to a maximum of 12 tablets per day. 

The sponsor conducted 1 pivotal efficacy/safety study (Phase 3 Study AFT-MX-6) with 
FDC 325/97.5 tablet. In addition, the sponsor proposed to use the efficacy/safety data 
with a higher strength of fixed dose combination of acetaminophen and ibuprofen (aka 
FDC 500/150 tablet) to support this application for FDC 325/97.5 table.

As a 505(b)(2) application, the sponsor proposed to rely in part on the agency’s previous 
findings of efficacy and safety of their identified listed drug products, Ultracet 
(acetaminophen 325 mg/tramadol HCl 37.5 mg) (NDA 21-123) tablet and Motrin 
(ibuprofen tablet) (NDA 17-463). Because Motrin (NDA 17-463) was discontinued (not 
for safety or efficacy reasons) and no longer available, the sponsor used the ibuprofen 
product from Dr Reddys Laboratories (ANDA 75-682) as the reference product for 
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ibuprofen in the PK bridging studies (AFT-MX-13a and AFT-MX-13b). The sponsor 
stated that the efficacy/safety data for acetaminophen from Ultracet and Ibuprofen from 
Motrin are intended to be supportive. Food effect on FDC 325/97.5 tablet and dose 
proportionality of 1, 2, and 3 tablets of FDC 325/97.5 was evaluated in Study AFT-MX-
10. 

To justify the use of the data from FDC 500/150 tablet, the sponsor conducted two 
comparative bioavailability studies (Study AFT-MX-14a under fasting condition and 
Study AFT-MX-14b under fed condition) to compare PK between FDC 325/97.5 tablet 
and FDC 500/150 tablet. These studies also evaluated the bioavailability of oral 
suspension (160 mg acetaminophen plus 48 mg ibuprofen/5 mL) and Sachet (1000 mg 
acetaminophen and 300 mg ibuprofen per sachet), these formulations have the same 
acetaminophen to ibuprofen ratio of 3.33 as FDC 325/97.5 tablet and FDC 500/150 
tablet. The drug interaction potential was evaluated in in vitro study (  Human 
Enzyme Study), PK study NAPQI and AFT-MX-11 with FDC 500/150.

Comparative Bioavailability of FDC 325/97.5 Tablet in Comparison to Ultracet® 
and Ibuprofen Tablet from Dr Reddys Laboratories

In support of the 505(b)(2) application, pharmacokinetic comparisons were made 
between the FDC 325/97.5 tablet and the following Listed Drugs (LDs) under both 
fasting and fed states: Ultracet® (acetaminophen 325 mg + tramadol HCl 37.5 mg per 
tablet, 2 tablets for a full dose) and ibuprofen tablet from Dr Reddys Laboratories 
(ibuprofen 800 mg per tablet, 1 tablet for a full dose). 

Under fasting and fed conditions, 3 x FDC 325/97.5 tablets (975 mg dose of 
acetaminophen) showed higher acetaminophen Cmax and AUC values in comparison to 
2 x Ultracet® tablets (650 mg dose of acetaminophen), and 1 x ibuprofen tablet from Dr 
Reddys Laboratories (800 mg dose of ibuprofen) showed higher ibuprofen Cmax and 
AUC values than 3 x FDC 325/97.5 tablets (292.5 mg dose of ibuprofen) due to the dose 
differences. 

The dose normalized total exposures of acetaminophen (AUCt/dose and AUCinf/dose) 
for FDC 325/97.5 tablet and Ultracet® tablet met the bioequivalence (BE) criteria under 
both fasting and fed conditions. The acetaminophen Cmax/dose for FDC 325/97.5 tablet 
was 29% greater under fasting condition and met the BE criteria under fed condition. 

The dose normalized ibuprofen AUCt and AUCinf for FDC 325/97.5 tablet and ibuprofen 
tablet from Dr Reddys Laboratories met the BE criteria under both fasting and fed 
conditions. The ibuprofen Cmax/dose for FDC 325/97.5 tablet was 19% greater under 
fasting condition and met the BE criteria under fed condition. These PK results suggest 
that the bioavailability of acetaminophen and ibuprofen for FDC 325/97.5 tablet are 
similar to Ultracet and ibuprofen tablet from Dr Reddys Laboratories, respectively. 
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Table 1 Mean (SD) Acetaminophen Pharmacokinetic Parameters for A Single Dose of 
3 x FDC 325/97.5 Tablets (Treatment A) and A Single Dose of 2 x Ultracet® Tablets 
(Acetaminophen 325 mg/tramadol HCl 37.5 mg) (Treatment B) in Healthy Subjects 
Under Fasting Condition (Study AFT-MX-13a) and Fed Condition (Study AFT-MX-13b) 
and Statistical Analysis of Dose Normalized Cmax and AUCs

Study AFT-MX-13a (Fasting) Study AFT-MX-13b (Fed)PK parameter
3 x FDC 

325/97.5 tablets 
(Treatment A)

(N = 30)

2 x Ultracet tablets 
(acetaminophen 325 

mg/tramadol HCl 37.5 
mg) (Treatment B)

(N = 30)

3 x FDC 
325/97.5 tablets 
(Treatment A)

(N = 29)

2 x Ultracet tablets 
(acetaminophen 325 

mg/tramadol HCl 37.5 
mg) (Treatment B)

(N = 29)
Cmax (ng/mL) 16248 (8132) 8334 (3972) 9334 (3452) 6228 (3114)
Tmax (h)* 0.50 (0.17, 2.50) 0.50 (0.33, 2.50) 1.00 (0.33, 3.00) 1.25 (0.17, 6.00)
AUCt 
(ng.h/mL)

32760 (8872) 18850 (5018) 32662 (9253) 19929 (5688)

AUCinf 
(ng.h/mL)

34418 (9516) 19890 (5350) 34612 (10189) 21190 (6292)

T1/2 (h) 3.14 (0.57) 3.33 (0.81) 2.94 (0.54) 2.96 (0.59)
Geometric Mean Ratio(A/B) % (90% CI)

Cmax/Dose 129.25% (113.42 – 147.30%) 103.77% (91.93 – 117.13%)
AUCt/Dose 115.58% (111.68 – 119.62%) 109.31% (107.12 – 111.55%)
AUCinf/Dose 114.57% (110.74 – 118.54%) 108.99% (106.89 – 111.13%)
*median (min, max)
Source of data: Study AFT-MX-13a: Table 2 in the text, and tables 4 and 5 in section 14.0 Tables, Figures, and Graphs 
Referred to but not Included in the Text (dose normalized Cmax and AUCs were reported and are converted to absolute 
values in this table); Study AFT-MX-13b: Table 2 in the text, and tables 4 and 5 in section 14.0 Tables, Figures, and 
Graphs Referred to but not Included in the Text (dose normalized Cmax and AUCs were reported and are converted to 
absolute values in this table)

Table 2 Mean (SD) Ibuprofen Pharmacokinetic Parameters for A Single Dose of 3 x 
FDC 325/97.5 Tablets (Treatment A) and A Single Dose of 1 x 800 mg Ibuprofen 
(Treatment C) in Healthy Subjects Under Fasting Condition (Study AFT-MX-13a) and 
Fed Condition (Study AFT-MX-13b) and Statistical Analysis of Dose Normalized Cmax 
and AUCs

Study AFT-MX-13a (Fasting) Study AFT-MX-13b (Fed)PK parameter
3 x FDC 325/97.5 

tablets
(Treatment A)

(N = 30)

1 x 800 mg 
Ibuprofen tablet 
(Treatment C)

(N = 30)

3 x FDC 325/97.5 
tablets

(Treatment A)
(N = 29)

1 x 800 mg 
Ibuprofen tablet
(Treatment C)

(N = 29)
Cmax (ng/mL) 19943 (5827) 45278 (9744) 16086 (3840) 43574 (14040)
Tmax (h)* 1.00 (0.33, 4.00) 1.00 (0.50, 4.00) 1.25 (0.50, 4.00) 1.25 (0.50, 6.00)
AUCt 
(ng.h/mL)

64672 (23026) 152720 (48064) 62074 (12964) 148896 (33744)

AUCinf 
(ng.h/mL)

66280 (24278) 156480 (50872) 64446 (14212) 156216 (40368)

T1/2 (h) 2.22 (0.29) 2.20 (0.33) 2.24 (0.27) 2.44 (0.42)
Geometric Mean Ratio(A/C/) % (90% CI)

Cmax/Dose 118.70% (110.41 – 127.62%) 104.05% (93.91 – 115.29%)
AUCt/Dose 115.02% (110.73 – 119.47%) 114.20% (110.44 – 118.09%)
AUCinf/Dose 115.03% (110.81 – 119.41%) 113.33% (109.68 – 117.09%)
*median (min, max)
Source of data: Study AFT-MX-13a: Table 4 in the text, and tables 8, and 9 in section 14.0 Tables, Figures, and Graphs 
Referred to but not Included in the Text (dose normalized Cmax and AUCs were reported and are converted to absolute 
values in this table); Study AFT-MX-13b: Table 4 in the text, and tables 8, and 9 in section 14.0 Tables, Figures, and 
Graphs Referred to but not Included in the Text (dose normalized Cmax and AUCs were reported and are converted to 
absolute values in this table)
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Comparative Bioavailability of FDC 325/97.5 Tablet in Comparison to FDC 500/150 
Tablet 

The total exposures of acetaminophen (AUCt and AUCinf) for 3 x FDC 325/97.5 tablets 
(975 mg dose of acetaminophen) and 2 x FDC 500/150 tablets (1000 mg dose of 
acetaminophen) met BE criteria under both fasting and fed conditions. Acetaminophen 
Cmax for 3 x FDC 325/97.5 tablets was 19% greater under fasting condition and met the 
BE criteria under fed condition. Ibuprofen Cmax, AUCt and AUCinf for 3 x FDC 325/97.5 
tablets (292.5 mg dose of ibuprofen) and 2 x FDC 500/150 tablets (300 mg dose of 
ibuprofen) met BE criteria under both fasting and fed conditions. Pharmacokinetic results 
reasonably justify the use of data from 2 x FDC 500/150 tablet as supportive information 
for 3 x FDC 325/97.5 tablet.

Table 3 Mean (SD) Acetaminophen Pharmacokinetic Parameters for A Single Dose of 
3 x FDC 325/97.5 Tablets (Treatment D) and A Single Dose of 2 x FDC 500/150 Tablets 
(Treatment C) in Healthy Subjects Under Fasting Condition (Study AFT-MX-14a) and 
Fed Condition (Study AFT-MX -14b) and Statistical Analysis of Cmax and AUCs

Study AFT-MX-14a (Fasting) Study AFT-MX-14b (Fed)PK parameter
3 x FDC 325/97.5 

(Treatment D)
(N = 26)

2 x FDC 500/150 
(Treatment C)

(N = 26)

3 x FDC 325/97.5
(Treatment D)

(N = 28)

2 x FDC 500/150
(Treatment C)

(N = 28)
Cmax (ng/mL) 15368 (5717) 13497 (7123) 9628 (5024) 9234 (4776)
Tmax (h)* 0.50 (0.25, 3.00) 0.63 (0.25, 3.00) 1.00 (0.25, 3.00) 1.13 (0.25, 3.00)
AUCt 
(ng.h/mL)

32838 (7577) 32199 (8356) 31928 (9498) 31687 (9151)

AUCinf 
(ng.h/mL)

34651 (8388) 33832 (9155) 33788 (10188) 33726 (9850)

T1/2 (h) 3.31 (0.75) 3.04 (0.76) 2.90 (0.41) 3.00 (0.60)
Geometric Mean Ratio(D/C) % (90% CI)

Cmax 118.84% (102.18 - 138.23%) 103.65% (88.47 - 121.43%)
AUCt 102.49% (99.35 - 105.73%) 100.33% (97.04 - 103.74%)
AUCinf 102.92% (99.74 - 106.21%) 99.77% (96.63 - 103.02%)
*median (min, max)
Source of data: Study AFT-MX-14a: Table 6 in the text, Tables 8 and 9 in 14.0 Tables, Figures, and Graphs Referred to 
but not Included in the Text; Study AFT-MX-14b: Table 6 in the text, Tables 8 and 9 in 14.0 Tables, Figures, and Graphs 
Referred to but not Included in the Text
 
Table 4 Mean (SD) Ibuprofen Pharmacokinetic Parameters for A Single Dose of 3 x 
FDC 325/97.5 Tablets (Treatment D) and A Single Dose of 2 x FDC 500/150 Tablets 
(Treatment C) in Healthy Subjects Under Fasting Condition (Study AFT-MX-14a) and 
Fed Condition (Study AFT-MX-14b) and Statistical Analysis of Cmax and AUCs

Study AFT-MX-14a (Fasting) Study AFT-MX-14b (Fed)PK parameter
3 x FDC 325/97.5

(Treatment D)
(N = 26)

2 x FDC 500/150 
(Treatment C)

(N = 26)

3 x FDC 325/97.5
(Treatment D)

(N = 28)

2 x FDC 500/150
(Treatment C)

(N = 28)
Cmax (ng/mL) 20654 (4717) 19278 (5018) 17513 (5039) 17665 (6376)
Tmax (h)* 1.13 (0.50, 6.00) 1.38 (0.50, 6.00) 1.50 (0.50, 3.00) 1.25 (0.50, 6.00)
AUCt 
(ng.h/mL)

76106 (16447) 75842 (13428) 64687 (13651) 66679 (13971)

AUCinf 
(ng.h/mL)

78329 (17471) 78439 (14464) 66966 (14490) 68976 (14738)

T1/2 (h) 2.19 (0.33) 2.13 (0.26) 2.26 (0.50) 2.19 (0.29)
Geometric Mean Ratio(D/C) % (90% CI)

Cmax 107.49% (96.69 - 119.49%) 101.41% (90.45 - 113.69%)
AUCt 99.43% (94.48 - 104.64%) 97.12% (94.36 - 99.97%)
AUCinf 98.99% (94.35 - 103.85%) 97.17% (94.31 - 100.12%)
*median (min, max)
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Source of data: Study AFT-MX-14a: Table 15 in the text, Tables 16 and 17 in 14.0 Tables, Figures, and Graphs referred 
to but not included in the text; Study AFT-MX-14b: Table 15 in the text, Tables 16 and 17 in 14.0 Tables, Figures, and 
Graphs referred to but not included in the text

Food Effect on FDC 325/97.5 Tablet

High-fat meal had no effect on acetaminophen AUCs or ibuprofen Cmax and AUCs 
except an approximately 30% decrease in acetaminophen Cmax. Median Tmax values 
for both acetaminophen and ibuprofen were slightly prolonged under fed conditions; 0.5 
h (0.25, 3.00) fasting and 1.0 h (0.50, 3.00) fed for acetaminophen and 1.00 h (0.50, 
12.00) fasting and 1.25 h (0.50, 3.00) fed for ibuprofen. Food is not expected to have 
clinical significance on PK of this product and it may be taken regardless of food. 

Table 5 Mean (SD) Pharmacokinetic Parameters of Acetaminophen and Ibuprofen 
following the Administration of 3 x FDC 325/97.5 Tablets in Fasting (Treatment C) and 
Fed (Treatment D) Conditions (Study AFT-MX-10)

Acetaminophen (N = 27) Ibuprofen (N = 27)PK Parameter
3 x FDC 325/97.5 

Fasting 
(Treatment C)

3 x FDC 325/97.5 
Fed

(Treatment D)

3 x FDC 325/97.5 
Fasting

(Treatment C)

3 x FDC 325/97.5 
Fed

(Treatment D)
Cmax (ng/mL) 16548 (6746) 11724 (3828) 21055 (3704) 19083 (4848)
Tmax (h)* 0.50 

(0.25, 3.00)
1.00 

(0.50, 3.00)
1.00 

(0.50, 12.00)
1.25 

(0.50, 3.00)
AUCt 
(ng.h/mL)

40535 (12341) 37811 (10392) 78495 (21710) 68908 (18262)

AUCinf 
(ng.h/mL)

42655 (13218) 40158 (11236)** 79772 (23565)** 71510 (19903)

T1/2 (h) 3.28 (1.24) 3.34 (1.20) 2.16 (0.36) 2.22 (0.38)
Geometric Mean Ratio(D/C) % (90% CI)

Cmax 72.78 (63.00 – 84.08) 88.87 (81.17 – 97.29)
AUCt 93.83 (89.54 – 98.31) 88.01 (84.24 – 91.93)
AUCinf 93.84 (90.61 – 97.18) 89.88 (86.12 – 93.79)
*n = 26; **median (min, max) 
Source: Study AFT-MX-10: Tables 4 and 6 in the text and Tables 8, 9, 23, and 24 in Section 14.0 Tables, Figures, and 
Graphs Referred to but not Included in the text

Dose Proportionality over the Range of 1, 2, and 3 Tablets of FDC 325/97.5

Following a single dose administration of 1, 2, and 3 tablets of FDC 325/97.5 to healthy 
volunteers under fasting condition, acetaminophen and ibuprofen AUC values were dose 
proportional based on the analysis on log transformed AUC values using a power model. 
The slopes of log-transformed AUCt and AUCinf values for acetaminophen were 1.11, 
the corresponding 90% CI were 1.05 - 1.15 and 1.06 - 1.16, respectively. The slopes of 
log-transformed AUCt and AUCinf values for ibuprofen were 0.93 and 0.91, the 
corresponding 90% CI were 0.92 - 0.93 and 0.88 - 0.97, respectively. Acetaminophen 
and Ibuprofen Cmax values were roughly proportional with slope of 0.98 and 0.82, 
respectively. 

Drug Interaction Potential between Acetaminophen and Ibuprofen: 

No drug interaction between acetaminophen and ibuprofen has been found. In a single 
dose crossover study in healthy subjects, acetaminophen and ibuprofen PK for two 
tablets of FDC 500/150 are BE to 1000 mg acetaminophen and 300 mg ibuprofen, 
respectively. In another single dose crossover study in healthy subjects given 
acetaminophen 1000 mg and two tablets of FDC 500/150, study results showed that 
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ibuprofen did not alter the amount of acetaminophen undergoing oxidative metabolism, 
as the relative amounts of acetaminophen and its metabolites (glutathione-, 
mercapturate-, cysteine-, glucuronide- and sulphate-acetaminophen) excreted in urine 
were similar when administered alone or with the concomitant administration of 
ibuprofen (as a fixed combination FDC 500/150). A combination in equimolar 
concentrations up to 10 μM, acetaminophen and ibuprofen did not display significant 
inhibition of any CYP isoforms tested (CYP1A, CYP2C9, CYP2C19, CYP2D6, CYP2E1 
or CYP3A4).

2 Question Based Review

2.1 General Attributes of the Drug

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

AFT Pharmaceuticals submitted an original 505(b)(2) NDA 209-471 on March 1, 2017 
for a fixed dose combination Combogesic (acetaminophen 325 mg/ibuprofen 97.5 mg) 
(aka FDC 325/97.5) tablet for the short-term management of mild to moderate acute 
pain. The proposed dosing regimen is to administer 3 tablets every 6 hours as needed 
for pain relief, up to a maximum of 12 tablets per day. The final to-be-marketed 
formulation was used in all clinical studies in involving FDC 325/97.5 tablets.

The sponsor has conducted 1 pivotal efficacy/safety study (Phase 3 Study AFT-MX-6) 
with FDC 325/97.5 tablet. In addition, the sponsor proposed to use the efficacy/safety 
data (Studies AFT-MX-3, AFT-MX-1 and AFT-MX-6E) with a higher strength of fixed 
dose combination of acetaminophen and ibuprofen (FDC 500/150 tablet) to support this 
application.

As a 505(b)(2) application, the sponsor proposed to rely in part on the agency’s previous 
findings of efficacy and safety of their identified listed drug products, Ultracet 
(acetaminophen 325 mg/tramadol HCl 37.5 mg) (NDA 21-123) tablet and Motrin (NDA 
17-463). In the advice letter dated 12/1/15, the sponsor was advised that “to rely on the 
agency’s previous findings on efficacy/safety, you are recommended to identify a 
prescription drug product as the listed drug so all the Agency’s previous findings are 
included in the label. If the prescription product is not available (i.e., discontinued not 
due to safety or effectiveness), you may use a generic product to the identified list drug 
in your comparative bioavailability study to establish PK bridge”. Because Motrin was 
discontinued (not for safety or efficacy reasons) and no longer available, the sponsor 
performed the PK bridging study with the ibuprofen product from Dr Reddys Laboratories 
(ANDA 75-682). The comparative bioavailability Studies AFT-MX-13a under fasting 
condition and AFT-MX-13b under fed condition were conducted to establish PK bridges 
with Ultracet and ibuprofen tablet from Dr Reddys Laboratories. The sponsor stated that 
the efficacy/safety data for acetaminophen from Ultracet and Ibuprofen from Motrin are 
intended to be supportive. Food effect on FDC 325/97.5 tablet and dose proportionality 
of 1, 2, and 3 tablets of FDC 325/97.5 was evaluated in Study AFT-MX-10. 

In a review team meeting held on 6/13/17, a question was raised by the clinical team 
regarding how is the PK comparison between the FDC 500/150 and the FDC 325/97.5. 
At that time, there was no direct comparison in PK between these two products. As 
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shown in the clinical pharmacology IR #2 included in the filing letter (dated 5/10/17), the 
sponsor was asked to address the PK comparison. It stated “You proposed to use 
pharmacokinetic data obtained from FDC 500/150 as supportive information in the NDA 
for FDC 325/97.5. Provide the justification how you can use these data to support FDC 
325/97.5.” The sponsor did not respond the IR #2 prior to the team meeting held on 
6/13/17. On 7/24/17, the sponsor responded and addressed clinical pharmacology IR 
#2. On 7/26/17, the sponsor submitted two additional studies AFT-MX-14a under fasting 
and AFT-MX14b under fed condition where a direct comparison in PK between FDC 
325/97.5 and FDC 500/150 were conducted. These studies also evaluated the 
bioavailability of oral suspension (160 mg acetaminophen plus 48 mg ibuprofen/5 mL) 
and Sachet (1000 mg acetaminophen and 300 mg ibuprofen per sachet), these 
formulations have the same acetaminophen to ibuprofen ratio of 3.33 as FDC 325/97.5 
tablet and FDC 500/150 tablet. The drug interaction potential was evaluated in in vitro 
study (  Human Enzyme Study), PK study NAPQI and AFT-MX-11 with FDC 
500/150. 

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

Table 6 Physical-Chemical Properties of Acetaminophen and Ibuprofen
Drug Name Acetaminophen Ibuprofen
Chemical Name N-(4-hydroxyphenyl)acetamide p-

Hydroxyacetanilide 
p-Acetamidophenol 
N-acetyl-p-aminophenol

α-Methyl-4-(2-methylpropyl)-benzene acetic 
acid
p-Isobutyl hydratropic acid
2-(4-Isobutylphenyl) propionic acid

Structure

Molecular 
Formula

C8H9NO2 C13H18O2

Molecular Weight 151.16 206.28
Melting Point 168°C – 172°C 75.0°C - 78.0°C
Appearance A white, odourless, crystalline powder 

with a slightly bitter taste
White to off-white fine crystalline powder 
with slight characteristic odour

Solubility Soluble in boiling water and 1N sodium 
hydroxide, freely soluble in alcohol

Practically insoluble in water, very soluble 
in alcohol, in methanol, in acetone and in 
chloroform, slightly soluble in ethyl acetate.

All clinical studies involving FDC 325/97.5 tablet were conducted using the same 
formulation as that proposed for commercialization. 

Table 7 Components and Composition of Acetaminophen 325 mg/Ibuprofen 97.5 mg 
Film-coated Tablets
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Distribution: Widely distributed throughout most body tissues except fat. Its apparent 
volume of distribution is about 0.9 L/kg. A relative small portion (~ 20%) is bound to 
plasma protein. 

Metabolism: Acetaminophen is primarily metabolized in the liver by first-order kinetics 
and involves three principal separate pathways: a) conjugation with glucuronide; b) 
conjugation with sulfate; and oxidation via the cytochrome, P450-dependent, mixed-
function oxidase enzyme pathway to forma 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. In premature infants, newborns, and young infants, the 
sulfate conjugate predominates. 

Elimination: The half-life is about 2 to 3 hours in adults. It is somewhat shorter in children 
and somewhat longer in neonates and in cirrhotic patients; Acetaminophen is eliminated 
from the body primarily by formation of glucuronide and sulfate conjugates in a dose 
dependent manner. Less than 9% of acetaminophen is excreted unchanged in the urine.
Elderly: No significant changes in PK in elderly patients with normal renal and hepatic 
function based on population PK analysis

Dosage and Administration: Initiate treatment with two tablets every 4 to 6 hours as 
needed for pain relief; maximum of 8 tablets per day; severe renal impairment, do not 
exceed 2 tablets every 12 hours. 

Motrin (ibuprofen) Tablet Labeling:

Absorption: Rapidly absorbed with peak concentrations generally attained one to two 
hours after administration. Food reduced Cmax but no appreciable decrease in AUC; the 
bioavailability is minimally altered by the presence of food.

With single doses up to 800 mg, a linear relationship exists between amount of drug 
administered and the integrated area under the serum drug concentration vs time curve; 
above 800 mg, however, the area under the curve increases less than dose proportional. 
There is no evidence of drug accumulation or enzyme induction.

Metabolism: Rapidly metabolized and eliminated in the urine. 

Elimination: The excretion is virtually complete 24 hours after the last dose. The serum 
half-life is 1.8 to 2.0 hours. Forty-fiver percent (45%) to 79% of the administered dose 
was recovered in the urine within 24 hours as metabolites A (25%), (+)-2-[p-
(2hydroxymethyl-propyl)phenyl] propionic acid and metabolite B (37%), (+)-2-[p-
(2carboxypropyl)phenyl]propionic acid; the percentages of free and conjugated ibuprofen 
were approximately 1% and 14%, respectively. 

Dosage and Administration: For mild to moderate pain, 400 mg every 4 to 6 hours as 
necessary for relief of pain. For rheumatoid arthritis and osteoarthritis, suggested 
dosage is 1200 mg – 3200 mg daily (300 mg QID; 400 mg, 600 mg or 800 mg TID or 
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QID). Do not exceed 3200 mg total daily dose. If gastrointestinal complaints occur, 
administer MOTRIN tablets with meals or milk. 

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

The active moieties are acetaminophen and ibuprofen and their concentrations in 
plasma were measured in all PK studies. 

2.3 Intrinsic Factors

1. What is the pediatric plan?

The Division agreed with the sponsor’s iPSP in the communication dated 2/6/2017. The 
sponsor requested deferral of all assessments of safety and effectiveness of 
Combogesic tablet in the age-group 12 - 17 years of age and of Combogesic oral 
suspension  2 years of age and between the ages of 2 and 11 years.

2.4 Extrinsic Factors

1. Is there PK drug interaction between acetaminophen and ibuprofen?

No drug interaction between acetaminophen and ibuprofen has been found. In a single 
dose crossover study in healthy subjects, acetaminophen and ibuprofen PK for two 
tablets of FDC 500/150 are bioequivalent to 1000 mg acetaminophen and 300 mg 
ibuprofen given alone, respectively. 

The comparative bioavailability of 2 tablets of acetaminophen 500 mg fasting, 2 tablets 
of ibuprofen 150 mg fasting, 2 tablets of FDC 500/150 fasting, and 2 tablets of FDC 
500/150 fed were determined in Study AFT-MX-11. It was a single dose, randomized, 
open-label, 4-way crossover study in healthy volunteers. The following treatments were 
administered during the studies:

 Treatment A: 2 x Acetaminophen 500 mg tablets (total acetaminophen dose 
1000 mg), fasted 

 Treatment B: 2 x Ibuprofen 150 mg tablets (total ibuprofen dose 300 mg), fasted
 Treatment C: 2 x FDC 500/150 tablets (total acetaminophen dose 1000 mg + 

total ibuprofen 300 mg), fasted   
 Treatment D: 2 x FDC 500/150 tablets (total acetaminophen dose 1000 mg + 

total ibuprofen 300 mg), fed

Treatment periods were separated by a 7-day washout period. Blood samples for PK 
determination were collected from each subject at pre-dose, and at 5, 15, 30, 45 min and 
at 1, 1.25, 1.5, 2, 3, 6, 8, 10, and 12-hour post-dose. The mean acetaminophen and 
ibuprofen plasma concentration-time profiles are shown in Figure 1.

Figure 1 Acetaminophen (Left Panel) Mean Plasma Concentrations after A Single Dose 
Administration of Treatments A, C and D, Ibuprofen (Right Panel) Mean Plasma 
Concentrations after A Single Dose Administration of Treatments B, C and D to 26 
Health Subjects (Study AFT-MX-11)
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Acetaminophen and ibuprofen Cmax, AUCt and AUCinf (Table 8) were similar between 
the fixed dose combination and mono-components. The 90% CIs for acetaminophen and 
ibuprofen Cmax, AUCt and AUCinf ratios fell within the 80% to 125% range (Tables 9 
and 10).

Table 8 Acetaminophen PK Parameters for Treatment A (2 x Acetaminophen 500 mg 
Tablets, Fasting), Treatment C (2 x FDC 500/150 Tablets, Fasting) and Treatment D (2 x 
FDC 500/150 Tablets, Fed) and Ibuprofen PK Parameters for Treatment B (2 x 
Ibuprofen 150 mg Tablets, Fasting), Treatment C (2 x FDC 500/150 Tablets, Fasting) 
and Treatment D (2 x FDC 500/150 Tablets, Fed) (Study AFT-MX-11)

Table 9 Bioequivalence Analysis on Acetaminophen PK for Treatment A (2 x 
Acetaminophen 500 mg Tablets, Fasting) and Treatment C (2 x FDC 500/150 Tablets, 
Fasting)

Source: Study AFT-MX-11: Table 1
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Table 10 Bioequivalence Analysis on Ibuprofen PK for Treatment B (2 x Ibuprofen 150 
mg Tablets, Fasting) and Treatment C (2 x FDC 500/150 Tablets, Fasting)  

Source: Study AFT-MX-11: Table 5

Comments: Lack of significant drug interaction between acetaminophen and ibuprofen 
was also supported by the results obtained from NAPQI study and some in vitro findings 
in human liver microsomes:

(1) In a single dose, randomized crossover study (NAPQI Study) in 12 healthy subjects 
given acetaminophen 1000 mg (Treatment A) and two tablets of FDC 500/150 
(Treatment B) under fasting conditions, study results showed that ibuprofen did not alter 
the amount of acetaminophen undergoing oxidative metabolism, as the relative amounts 
of acetaminophen and its metabolites (glutathione-, mercapturate-, cysteine-, 
glucuronide- and sulphate-acetaminophen) excreted in the urine over 24 hours were 
similar when administered alone or with the concomitant administration of ibuprofen (as 
a fixed combination FDC 500/150).

Table 11 Amounts of acetaminophen and its metabolites excreted in the urine

(2) In human liver microsomes, a combination of 10 μM acetaminophen and 10 µM 
ibuprofen displayed no significant inhibition of any of the six CYP isoforms tested 
(CYP1A, CYP2C9, CYP2C19, CYP2D6, CYP2E1 or CYP3A4). 

2.5 General Biopharmaceutics
 
1. What is and comparative bioavailability of FDC 325/97.5 tablet vs Ultracet (NDA 21-

123) and ibuprofen tablet from Dr Reddys Laboratories (ANDA 75-682)?

Under fasting and fed conditions, 3 x FDC 325/97.5 tablets (975 mg dose of 
acetaminophen) showed higher acetaminophen Cmax and AUC values in comparison to 
2 x Ultracet® tablets (650 mg dose of acetaminophen), and ibuprofen from 1 x ibuprofen 
tablet from Dr Reddys Laboratories (800 mg dose of ibuprofen) showed higher ibuprofen 
Cmax and AUC values than 3 x FDC 325/97.5 tablets (292.5 mg dose of ibuprofen). 
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Due to the dose differences in acetaminophen and ibuprofen between the FDC 325/97.5 
tablet and the list drug products, comparisons were made for dose-normalized PK 
parameters (Cmax/dose, AUCt/dose and AUCinf/dose). The dose normalized total 
exposures of acetaminophen (AUCt/dose and AUCinf/dose) for FDC 325/97.5 tablet and 
Ultracet® met the BE criteria under both fasting and fed conditions. Acetaminophen 
Cmax/dose for FDC 325/97.5 tablet was 29% greater under fasting condition and met 
the BE criteria under fed condition. Ibuprofen AUCt/dose and AUCinf/dose for FDC 
325/97.5 tablet and ibuprofen tablet from Dr Reddys Laboratories met the BE criteria 
under both fasting and fed conditions. Ibuprofen Cmax/dose for FDC 325/97.5 tablet was 
19% greater under fasting condition and met the BE criteria under fed condition.

Comparative bioavailability studies AFT-MX-13a and AFT-MX-13b had similar designs, 
AFT-MX-13a was conducted under fasting condition in 30 healthy subjects and AFT-MX-
13b was conducted under fed condition in 30 healthy subjects. In these studies, the 
comparative bioavailability of a single dose of 3 x FDC 325/97.5 tablets was determined 
in comparison to a single dose of 2 x Ultracet tablets and 1 x 800 mg ibuprofen tablet 
from Dr Reddys Laboratories. Both studies were single dose, randomized, open-label, 3-
period crossover study in 30 healthy volunteers. The following treatments were 
administered during the study:

 Treatment A: 3 x FDC 325/97.5 tablets (total acetaminophen dose 975 mg + 
total ibuprofen dose 97.5 mg)

 Treatment B: 2 x Ultracet tablets (total acetaminophen dose 650 mg + tramadol 
HCl 75 mg)

 Treatment C: 1 x Ibuprofen 800 mg tablet (total ibuprofen dose 800 mg)

Treatment periods were separated by a 3-day washout period. Blood samples for 
pharmacokinetic determination were collected from each subject at pre-dose, and at 10, 
20, 30, 45 min and at 1, 1.25, 1.5, 2, 2.5, 3, 4, 6, 8, 10, and 12-hour post-dose.

The mean acetaminophen plasma concentration-time profiles are shown in Figure 2. 
Ibuprofen plasma concentration-time profiles are presented in Figure 3. 

Figure 2 Mean Acetaminophen Plasma Concentration Versus Time for Treatment A (3 
x FDC 325/97.5 tablets (total acetaminophen dose 975 mg) and Treatment B (2 x 
Ultracet tablets (total acetaminophen dose 650 mg)) under Fasting Condition (Left 
Panel) (Study AFT-MX-13a) and Fed Conditions (Right Panel) (Study AFT-MX-13b)

Figure 3 Mean Ibuprofen Plasma Concentration Versus Time for Treatment A (3 x FDC 
325/97.5 tablets (total ibuprofen dose 292.5 mg)) and Treatment C (1 x Ibuprofen 800 
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mg tablet (total ibuprofen dose 800 mg)) under Fasting Condition (Left Panel) (Study 
AFT-MX-13a) and Fed Conditions (Right Panel) (Study AFT-MX-13b)

Descriptive statistics of PK parameters and BE analysis on dose normalized PK 
parameters are summarized in Tables 1 and 2 in Executive Summary.  Under fasting 
and fed conditions, 3 x FDC 325/97.5 tablets (975 mg dose of acetaminophen) showed 
higher acetaminophen Cmax and AUC values in comparison to 2 x Ultracet® tablets 
(650 mg dose of acetaminophen), and 1 x 800 mg ibuprofen tablet from Dr Reddys 
Laboratories (800 mg dose of ibuprofen) showed higher ibuprofen Cmax and AUC 
values than 3 x FDC 325/97.5 tablets (292.5 mg dose of ibuprofen).

The dose normalized total exposures of acetaminophen (AUCt/dose and AUCinf/dose) 
for FDC 325/97.5 tablet and Ultracet® met the BE criteria under both fasting and fed 
conditions. The point estimates of the geometric mean ratios for acetaminophen 
AUCt/dose and AUCinf/dose were 115.58% and 114.57% under fasting condition and 
109.31% and 108.99% under fed conditions, respectively. The corresponding 90% CIs 
were 111.68 – 119.62% and 110.74 – 118.54% under fasting condition and 107.12 – 
111.55% and 106.89 – 111.13% under fed condition, respectively. All these 90% CIs fell 
within the 80 - 125% BE limit. Acetaminophen Cmax/dose for FDC 325/97.5 tablet was 
29% greater under fasting condition and met the BE criteria under fed condition. 

The dose normalized total exposures of ibuprofen (AUCt/dose and AUCinf/dose) for 
FDC 325/97.5 tablet and the ibuprofen tablet from Dr Reddys Laboratories met the BE 
criteria under both fasting and fed conditions. The point estimates of the geometric mean 
ratios for ibuprofen AUCt/dose and AUCinf/dose were 115.05% and 115.03% under 
fasting condition and 114.20% and 113.33% under fed conditions, respectively. The 
corresponding 90% CIs were 110.73 – 119.47% and 110.81 – 119.41% under fasting 
condition and 110.44 – 118.09% and 109.68 – 117.09% under fed condition, 
respectively. All these 90% CIs fell within the 80 - 125% BE limit. Ibuprofen Cmax/dose 
for FDC 325/97.5 tablet was 19% greater under fasting condition and met the BE criteria 
under fed condition.

Reviewer’s Comment: 
(1) The sponsor has submitted a Phase 3 pivotal study to demonstrate the safety and 
effectiveness of the FDC 325/97.5 tablet (AFT-MX-6), as well as three supportive studies 
(AFT-MX-1, AFT-MX-3 and AFT-MX-6E) with a higher dosage strength FDC 500/150 
tablet. The sponsor stated that the safety and efficacy data for acetaminophen from 
Ultracet and Ibuprofen from Motrin to which the sponsor have PK bridging are intended 
to be supportive.  
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(2) Acetaminophen: Ultracet (acetaminophen 325 mg/tramadol HCl 37.5 mg) tablet 
(NDA 21-123) was selected as the list drug as it was the only prescription NDA 
Reference List Drug (RLD) product containing acetaminophen. The dose of 
acetaminophen from FDC 325/97.5 (3 tablets) used in the two PK bridging studies is 
higher than that in Ultracet tablets (2 tablets), being 975 mg vs. 650 mg, respectively.  
Additional Ultracet could not be given due to the dose-limiting side effects associated 
with the opioid component of this product. Three tablets of FDC 325/97.5 exhibited 
greater Cmax and AUC values than 2 tablets of Ultracet under both fasting and fed 
condition. Because the acetaminophen from FDC 325/97.5 is being administered at less 
than the agency’s maximum recommended daily dose for acetaminophen-containing 
products (4000 mg), this should not be a safety concern.

(3) Ibuprofen: Because the RLD Motrin (NDA 17-463) was discontinued (not for safety or 
efficacy reasons) and no longer available, the sponsor was advised that they could 
perform the PK bridging study with a generic ibuprofen product. Therefore, although the 
RLD is Motrin, the sponsor used the ibuprofen tablet from Dr Reddys Laboratories as the 
reference product in the PK bridging studies (AFT-MX-13a and AFT-MX-13b). Three 
tablets of FDC 325/97.5 exhibited less exposure than 1 tablet of ibuprofen tablet 800 mg 
under both fasting and fed conditions. 
The oral bioavailability of ibuprofen from the proposed product FDC 325/97.5 tablet is 
similar to ibuprofen tablet from Dr Reddys Laboratories, based on dose-normalized 
values. BE was obtained for Dose-normalized AUCt, AUCinf and Cmax in the fed state, 
and for AUCt and AUCinf under fasting conditions. There is a slightly (19%) higher dose-
normalized fasting Cmax for FDC 325/97.5 tablet. At the proposed dosing regimen, the 
daily dose of ibuprofen from FDC 325/97.5 (3 tablets Q6H) will provide ibuprofen dose of 
1170 mg, which is 97.5% of the daily dose from approved dosing regimens of Motrin 
(e.g., 300 mg QID or 400 mg TID). The comparable systemic exposure to ibuprofen from 
proposed dosing regimen for FDC 325/97.5 and recommended doses of Motrin are 
expected considering the BE for dose-normalized ibuprofen AUC values. These data 
support the reliance of safety and efficacy findings from Motrin.

2. What is the comparative bioavailability between 3 tablets of FDC 325/97.5 (total 
acetaminophen dose 975 mg and total ibuprofen dose 292.5 mg), and 2 tablets of 
FDC 500/150 (total acetaminophen dose 1000 mg and total ibuprofen dose 300 mg), 
1 sachet (total acetaminophen dose 1000 mg and total ibuprofen dose 300 mg), and 
oral suspension (total acetaminophen dose 1000 mg and total ibuprofen dose 300 
mg in 31.25 mL [160 mg acetaminophen + 48 mg ibuprofen/5 mL]?

FDC 325/97.5 Tablet vs FDC 500/150 Tablet: Acetaminophen AUCt and AUCinf from 3 
x FDC 325/97.5 tablets (975 mg dose of acetaminophen) and 2 x FDC 500/150 tablets 
(1000 mg dose of acetaminophen) met the BE criteria under both fasting and fed 
conditions. Acetaminophen Cmax from 3 x FDC 325/97.5 tablets was 19% greater under 
fasting condition and met the BE criteria under fed condition. Ibuprofen Cmax, AUCt and 
AUCinf from 3 x FDC 325/97.5 tablets (292.5 mg dose of ibuprofen) and 2 x FDC 
500/150 tablets (300 mg dose of ibuprofen) met the BE criteria under both fasting and 
fed conditions. 

Oral Suspension and Sachet vs FDC 325/97.5 Tablet: Acetaminophen and ibuprofen 
AUCt and AUCinf met BE criteria from Oral Suspension (1000 mg acetaminophen and 
300 mg ibuprofen in 31.25 mL [160 mg acetaminophen + 48 mg ibuprofen/5 mL]) and 
Sachet (1000 mg acetaminophen and 300 mg ibuprofen) versus that from 3 x FDC 
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325/97.5 tablets (975 mg dose of acetaminophen) under both fasting and fed conditions. 
Acetaminophen and ibuprofen Cmax for oral suspension met BE criteria in comparison 
to FDC 325/97.5 tablet under fasting condition and was slightly lower (17% lower 
acetaminophen Cmax and 15% lower ibuprofen Cmax) under fed condition. Sachet 
exhibited 12% greater acetaminophen Cmax and 34% greater ibuprofen Cmax under 
fasting condition, but 26% lower acetaminophen and ibuprofen Cmax under fed 
condition. 

The comparative bioavailability of 3 x FDC 325/97.5 tablets (total dose of 975 mg 
acetaminophen and 292.5 mg ibuprofen), and 2 x FDC 500/150 tablets (total dose of 
1000 mg acetaminophen and 300 mg ibuprofen), 1 sachet (1000 mg acetaminophen and 
300 mg ibuprofen), and oral suspension (1000 mg acetaminophen and 300 mg ibuprofen 
in 31.25 mL [160 mg acetaminophen + 48 mg ibuprofen/5 mL] were determined in 
Studies AFT-MX-14a and AFT-MX-14b. Both studies were single dose, randomized, 
open-label, 4-way crossover study in healthy volunteers. AFT-MX-14a was conducted 
under fasting condition and AFT-MX-14b was conducted under fed condition. The 
following treatments were administered during the studies:

 Treatment A: Oral Suspension (total dose acetaminophen 1000 mg + ibuprofen 
300 mg in 31.25 mL [160 mg acetaminophen + 48 mg ibuprofen/5 mL])

 Treatment B: Sachet (1000 mg acetaminophen + 300 mg ibuprofen)
 Treatment C: 2 x FDC 500/150 tablets (total dose 1000 mg acetaminophen + 

300 mg ibuprofen)
 Treatment D: 3 x FDC 325/97.5 tablets (total dose 975 mg acetaminophen + 

292.5 mg ibuprofen)

Treatment periods were separated by a 3-day washout period. Blood samples for 
pharmacokinetic determination were collected from each subject at pre-dose, and at 5, 
15, 30, 45 min and at 1, 1.25, 1.5, 2, 3, 6, 8, 10, and 12-hour post dose. The mean 
acetaminophen plasma concentration-time profiles are shown in Figure 6. Ibuprofen 
plasma concentration-time profiles are presented in Figure 7. 

Figure 6 Mean Acetaminophen Plasma Concentration Versus Time for Treatments A 
(Oral Suspension (total dose acetaminophen 1000 mg + ibuprofen 300 mg in 31.25 mL 
[160 mg acetaminophen + 48 mg ibuprofen/5 mL])), B (Sachet (1000 mg acetaminophen 
+ 300 mg ibuprofen)), C (2 x FDC 500/150 tablets (total dose 1000 mg acetaminophen + 
300 mg ibuprofen)), and D (3 x FDC 325/97.5 tablets (total dose 975 mg acetaminophen 
+ 292.5 mg ibuprofen) under Fasting Condition (Left Panel) (Study AFT-MX-14a) and 
Fed Condition (Right Panel) (Study AFT-MX-14b)
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Figure 7 Mean Ibuprofen Plasma Concentration Versus Time for Treatments A (Oral 
Suspension (total dose acetaminophen 1000 mg + ibuprofen 300 mg in 31.25 mL [160 
mg acetaminophen + 48 mg ibuprofen/5 mL])), B (Sachet (1000 mg acetaminophen + 
300 mg ibuprofen)), C (2 x FDC 500/150 tablets (total dose 1000 mg acetaminophen + 
300 mg ibuprofen)), and D (3 x FDC 325/97.5 tablets (total dose 975 mg acetaminophen 
+ 292.5 mg ibuprofen) under Fasting Condition (Left Panel) (Study AFT-MX-14a) and 
Fed Condition (Right Panel) (Study AFT-MX-14b)

Tables 3 and 4 in Executive Summary summarized BE analysis on acetaminophen 
and ibuprofen PK for the comparison of FDC 325/97.5 tablets and FDC 500/150 tablets 
under fasting and fed conditions.  The total exposures of acetaminophen AUCt and 
AUCinf from 3 x FDC 325/97.5 tablets and 2 x FDC 500/150 tablets met the BE criteria 
under both fasting and fed conditions. The point estimate of the geometric mean ratio (3 
x FDC 325/97.5 tablets vs 2 x FDC 500/150 tablets) for acetaminophen AUCt and 
AUCinf were 102.49% and 102.92% under fasting condition and 100.33% and 99.77% 
under fed conditions, respectively. The corresponding 90% CIs were 99.35 – 105.73% 
and 99.74 – 106.21% under fasting condition and 97.04 – 103.74% and 96.63 – 
103.02% under fed condition, respectively. All these 90% CIs fell within the 80 - 125% 
BE limit. Acetaminophen Cmax for 3 x FDC 325/97.5 tablets was 19% greater under 
fasting condition and met the BE criteria under fed condition.

Ibuprofen Cmax, AUCt and AUCinf for 3 x FDC 325/97.5 tablets and 2 x FDC 500/150 
tablets met the BE criteria under both fasting and fed conditions. The point estimate of 
the geometric mean ratio (3 x FDC 325/97.5 tablets vs 2 x FDC 500/150 tablets) for 
ibuprofen Cmax, AUCt and AUCinf were 107.49%, 99.43%, and 98.99% under fasting 
condition and 101.415, 97.12% and 97.17% under fed conditions, respectively. The 
corresponding 90% CIs were 96.69 – 119.49%, 94.48 – 104.64%, and 94.35 – 103.85% 
under fasting condition and 90.45 – 113.69%, 94.36 – 99.97% and 94.31 – 100.12% 
under fed condition, respectively. All these 90% CIs fell within the 80 - 125% BE limit.

Tables 12 and 13 below summarized BE analysis on acetaminophen and ibuprofen PK 
for the comparison of oral suspension and FDC 325/97.5 tablet under fasting and fed 
conditions.  Acetaminophen and ibuprofen AUCt and AUCinf met BE criteria from Oral 
Suspension (1000 mg acetaminophen and 300 mg ibuprofen in 31.25 mL [160 mg 
acetaminophen + 48 mg ibuprofen/5 mL]) versus that from 3 x FDC 325/97.5 tablets 
(975 mg dose of acetaminophen) under both fasting and fed conditions. Acetaminophen 
and ibuprofen Cmax for oral suspension are similar to FDC 325/97.5 tablet under fasting 
condition and slightly lower (17% lower acetaminophen Cmax and 15% lower ibuprofen 
Cmax) under fed condition. 

Reference ID: 4184301



19

Table 12 BE Analysis on Acetaminophen PK Parameters for Oral Suspension (total 
dose acetaminophen 1000 mg + ibuprofen 300 mg in 31.25 mL [160 mg acetaminophen 
+ 48 mg ibuprofen/5 mL]) (Treatment A) and 3 x FDC 325/97.5 Tablets (Treatment D) 
under Fasting Condition (top panel) (AFT-MX-14a) and Fed Condition (bottom panel) 
(AFT-MX-14b)

Source: Study AFT-MX-14a: Table 8; Study AFT-MX-14b: Table 8

Table 13 BE Analysis on Ibuprofen PK Parameters for Oral Suspension (total dose 
acetaminophen 1000 mg + ibuprofen 300 mg in 31.25 mL [160 mg acetaminophen + 48 
mg ibuprofen/5 mL]) (Treatment A) and 3 x FDC 325/97.5 Tablets (Treatment D) under 
Fasting Condition (top panel) (AFT-MX-14a) and Fed Condition (bottom panel) (AFT-
MX-14b)

Source: Study AFT-MX-14a: Table 17; Study AFT-MX-14b: Table 17

Tables 14 and 15 below summarized BE analysis on acetaminophen and ibuprofen PK 
for Sachet (1000 mg acetaminophen + 300 mg ibuprofen) and 3 x FDC 325/97.5 tablets 
under fasting and fed conditions.  Acetaminophen and ibuprofen AUCt and AUCinf met 
BE criteria from Sachet (1000 mg acetaminophen and 300 mg ibuprofen) versus that 
from 3 x FDC 325/97.5 tablets (975 mg dose of acetaminophen) under both fasting and 
fed conditions. Sachet exhibited 12% greater acetaminophen Cmax and 34% greater 
ibuprofen Cmax under fasting condition, but 26% lower acetaminophen and ibuprofen 
Cmax under fed condition.

Table 14 BE analysis on Acetaminophen PK Parameters for Sachet (1000 mg 
acetaminophen + 300 mg ibuprofen) (Treatment B) and 3 x FDC 325/97.5 Tablets 
(Treatment D) under Fasting Condition (top panel) (AFT-MX-14a) and Fed Condition 
(bottom panel) (AFT-MX-14b)
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Source: Study AFT-MX-14a: Table 9; Study AFT-MX-14b: Table 9

Table 15 BE Analysis on Ibuprofen PK Parameters for Sachet (1000 mg 
acetaminophen + 300 mg ibuprofen) (Treatment B) and 3 x FDC 325/97.5 Tablets 
(Treatment D) under Fasting Condition (top panel) (AFT-MX-14a) and Fed Condition 
(bottom panel) (AFT-MX-14b)

Source: Study AFT-MX-14a: Table 18; Study AFT-MX-14b: Table 18

Reviewer’s comment: 

(1) When taken at full daily doses, the cumulative consumption of acetaminophen and 
ibuprofen from FDC 325/97.5 tablet is 3900 mg and 1170 mg, respectively. These 
acetaminophen and ibuprofen doses are 97.5% of those from FDC 500/150 tablet (4000 
mg acetaminophen + 1200 mg ibuprofen). 

(2) PK results showed that acetaminophen AUCt and AUCinf from 3 x FDC 325/97.5 
tablets (975 mg dose of acetaminophen) and 2 x FDC 500/150 tablets (1000 mg dose of 
acetaminophen) met the BE criteria under both fasting and fed conditions. 
Acetaminophen Cmax from 3 x FDC 325/97.5 tablets was 19% greater under fasting 
condition and met the BE criteria under fed condition. Ibuprofen Cmax, AUCt and AUCinf 
from 3 x FDC 325/97.5 tablets (292.5 mg dose of ibuprofen) and 2 x FDC 500/150 
tablets (300 mg dose of ibuprofen) met the BE criteria under both fasting and fed 
conditions.
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(3) Similarity in acetaminophen and ibuprofen exposures between the FDC 325/97.5 
tablet and FDC 500/150 tablet under fasting and fed conditions provided reasonable 
justification for the use of FDC 500/150 tablet data as supportive information for FDC 
325/97.5 tablet. 

3. What is the food effect on FDC 325/97.5 tablet?

High-fat meal had no effect on acetaminophen AUCs or ibuprofen Cmax and AUCs 
except an approximately 30% decrease in acetaminophen Cmax. Median Tmax values 
for both acetaminophen and ibuprofen were slightly prolonged under fed conditions; 0.5 
h (0.25, 3.00) fasting and 1.0 h (0.50, 3.00) fed for acetaminophen and 1.00 h (0.50, 
12.00) fasting and 1.25 h (0.50, 3.00) fed for ibuprofen.

Study AFT-MX-10 was a single dose, randomized, open-label, 4-way crossover study 
evaluating the pharmacokinetic of different doses of FDC 325/97.5 tablet when taken as 
I tablet under fasting, as 2 tablets under fasting, and as 3 tablets under fasting and fed 
condition in healthy volunteers. 

 Treatment A: 1 x FDC 325/97.5 tablet, fasted
 Treatment B: 2 x FDC 325/97.5 tablets, fasted 
 Treatment C: 3 x FDC 325/97.5 tablets, fasted
 Treatment D: 3 x FDC 325/97.5 tablets, fed

Treatment periods were separated by a 7-day washout period. Blood samples for 
pharmacokinetic determination were collected from each subject at pre-dose, and at 5, 
15, 30, 45 min and at 1, 1.25, 1.5, 2, 3, 6, 8, 10, and 12-hour post dose.

The mean acetaminophen (Plot A) and ibuprofen (Plot B) plasma concentration-time 
profiles are shown in Figure 8. 

Figure 8 Mean Acetaminophen (Plot A) and Ibuprofen (Plot B) Plasma Concentration 
Versus Time for 1 x FDC 325/97.5 Tablet Fasting, 2 x FDC 325/97.5 Tablets Fasting, 
and 3 x FDC 325/97.5 Tablets Fasting and Fed (Study AFT-MX-10)
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Descriptive statistics of PK parameters and BE analysis are summarized in Table 5 in 
Executive Summary.  High-fat meal had no effect on acetaminophen AUCs or 
ibuprofen Cmax and AUCs except an approximately 30% decrease in acetaminophen 
Cmax. Median Tmax values for both acetaminophen and ibuprofen were slightly 
prolonged under fed conditions; 0.5 h (0.25, 3.00) fasting and 1.0 h (0.50, 3.00) fed for 
acetaminophen and 1.00 h (0.50, 12.00) fasting and 1.25 h (0.50, 3.00) fed for ibuprofen.

4. Do acetaminophen and ibuprofen PKs increased dose proportionally with 1, 2, and 3 
tablets of FDC 325/97.5?

Following a single dose administration of 1, 2, and 3 tablets of FDC 325/97.5 to healthy 
volunteers under fasting condition, acetaminophen and ibuprofen AUC values were dose 
proportional based on the analysis on log transformed AUC values using a power model.

In the previously descripted food effect Study AFT-MX-10, acetaminophen and ibuprofen 
PK following the administration of 1, 2, and 3 tablets of FDC 325/97.5 under fasting 
condition were determined (Table 20).  

Table 20 Pharmacokinetics Parameters of Acetaminophen and Ibuprofen for 1 x FDC 
325/97.5 Tablet (Treatments A), 2 x FDC 325/97.5 Tablets (Treatment B), and 3 x FDC 
325/97.5 Tablets (Treatment C) under Fasting Condition (Study AFT-MX-10)

PK parameter 1 x FDC 325/97.5
(Treatment A) 

(N = 27)

2 x FDC 325/97.5
(Treatment B)

(N = 27)

3 x FDC 325/97.5
(Treatment C)

(N = 27)
Cmax (ng/mL) 5417 (2211) 8757 (2501) 16548 (6746)
Tmax (h)** 0.50 (0.25, 12) 0.75 (0.25, 12) 0.50 (0.25, 3.00)
AUCt (ng.h/mL) 12060 (3980) 25295(7596) 40535 (12341)
AUCinf (ng.h/mL) 12551 (3967)* 26503 (8136) 42655 (13218)*

Acetaminophen

T1/2 (h) 3.77 (0.90)* 3.42 (0.96) 3.28 (1.24)*
Cmax (ng/mL) 8549 (2152) 14922 (4219) 21055 (3704)
Tmax (h)** 1.00 (0.50, 3) 1.25 (0.75, 3) 1.00 (0.5, 12)
AUCt (ng.h/mL) 28397 (8765) 53811 (16231) 78495 (21710)
AUCinf (ng.h/mL) 29503 (9594) 55687 (17952)* 79772 (23565)*

Ibuprofen

T1/2 (h) 2.31 (0.43) 2.32 (0.70)* 2.16 (0.36)*
*N = 26; ** median (min, max)
Source: Study AFT-MX-10: Tables 7, 8, 9, 21, 22, and 23in section 14.0 TABLES, FIGURES AND GRAPHS REFERRED 
To BUT NOT INCLUDED IN THE TEXT

Dose proportionality was assessed by power model described by Gough et al 1995 and 
Smith et al., 2000. Results of power model analyses on log-transformed AUCt, AUCinf, 
and Cmax showed that the slopes (1.11 for acetaminophen AUCt and AUCinf, 0.93 for 
ibuprofen AUCt, 0.91 for ibuprofen AUCinf) fell within the range of 0.80 to 1.25 and the 
corresponding 90% CI were contained within the predefined acceptance range. Thus, 
the AUCs for both acetaminophen and ibuprofen were dose proportional over the range 
of 1 to 3 tablets of FDC 325/97.5. Acetaminophen and ibuprofen Cmax values were 
roughly proportional with the slope of 0.98 and 0.82, respectively.

Table 21 Summary of Dose Proportionality Analysis for Log-Transformed 
Acetaminophen AUCt, AUCinf, and Cmax for 1, 2 and 3 Tablets of FDC 325/97.5 Using 
Power Model
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Power model by (1) Gough et al., Assessment of Dose Proportionality: Report from the Statisticians in the Pharmaceutical 
Industry/Pharmacokinetics UK Joint Working Party. Drug Information Journal, 1995;29:1039-48 and (2) Smith et al., 
Confidence Interval criteria for assessment of dose proportionality. Pharmaceutical Research 2000;17(10):1278-83.

5. Was the proposed final to-be-marketed formulation used in clinical studies?

All clinical studies involving FDC 325/97.5 were conducted using the same formulation 
as that proposed for commercialization. The only difference between clinical test product 
and product proposed for commercialization is that the former were plain tablets and not 
embossed. The review of similarity in dissolution between clinical product and 
commercial product is deferred to Biopharm team. 

2.6 Analytical Section

1. Are the bioanalytical methods adequately validated for determining plasma 
concentrations of acetaminophen and ibuprofen?

Validated LC-MS/MS methods were used for the determination of acetaminophen and ibuprofen 
in human plasma samples in all PK studies. The accuracy and precision are summarized in Table 
22. 

Table 22  Summary of Accuracy and Precision Data for Determination of Plasma Concentrations 
of Acetaminophen and Ibuprofen
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Note: The bioanalytical reports are in the following locations in the NDA:

Study AFT-MX-10:  5.3.1.1 Study Report, Appendix 16.1.8 (pages 925-2027)

Study AFT-MX-11: 5.3.1.1 Study Report, Appendix 16.1.8 (pages 839-1941)

Study AFT-MX-13a: 5.3.1.1 Study Report, Appendix 16.1.8 (pages 668-882)

Study AFT-MX-13b: 5.3.1.1 Study Report, Appendix 16.1.8 (pages 660-871)

Study AFT-MX-14a: 5.3.1.1 Study Report, Appendix 16.1.8 (pages 902-1110)

Study AFT-MX-14b: 5.3.1.1 Study Report, Appendix 16.1.8 (pages 941-2026)

3 Detailed Labeling Recommendations 

This product will not be approved during this review cycle and there is no labeling 
recommendation at this time.  

Study Analyte Calibration 

Range

QC QC Precision 

(%CV)

QC % 

Accuracy 

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

3.05 – 9.21% -1.33 – 9.54%AFT-MX-10

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

4.76 – 11.29% -3.96 – 2.38%

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

5.50 – 10.01% -1.75 – 4.02%AFT-MX-11

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

3.65 – 7.83% -9.05 - -2.58%

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

5.54 – 7.71% -6.13 – 1.62%AFT-MX-13a

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

2.95 – 4.87% -4.75 – 4.88%

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

4.53– 6.11% 0.20 – 7.16%AFT-MX-13b

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

3.32 – 6.78% -1.53 – 1.27%

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

8.19 – 9.52% -4.06 – 1.45%AFT-MX-14a

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

3.51 – 5.23% -2.66% - 4.76%

Acetaminophen 50-20000 ng/mL 150, 2500, 10000, and 

15000 ng/mL

5.08-5.64% -1.13 – 8.63%AFT-MX-14b

Ibuprofen 50-35000 ng/mL 150, 1250, 12500, 17500, 

and 27000 ng/mL

3.66 – 6.95% -4.36 – 3.52%
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4.2 Individual Study Synopsis

4.2.1 Study AFT-MX-8 (NAPQI Study)
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4.2.2 Study AFT-MX-10 (Food Effect and Dose Proportionality)
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4.2.3 Study AFT-MX-11 (DDI)
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