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Codeine and chlorpheniramine maleate are OTC monograph listed drugs. Codeine is 
listed as an antitussive active ingredient in 21 CFR 341.14 and chlorpheniramine maleate 
is listed as antihistamine in 21 CFR 341.12. The recommended dose of Codeine is 10 to 
20 mg every 4 to 6 hours, not to exceed 120 mg in 24 hours (21 CFR 341.74(d)(1)(ii)) 
and the recommended dose of chlorpheniramine maleate is 4 mg every 4 to 6 hours, not 
to exceed 24 mg in 24 hours (21 CFR 341.72(d)(3)).

The clinical development program in this application comprised of two pilot and two 
pivotal relative bioavailability/bioequivalence (BA/BE) studies which included 
comparison of systemic exposure of the 2 components in test vs. reference and evaluation 
of effect of food on the PK of the 2 components from the test product. No clinical 
safety/efficacy studies were conducted.

1.3.2 Results from Clinical Pharmacology Trials
As indicated before, the clinical development program in this application included data 
from two pivotal relative bioavailability/bioequivalence (BA/BE) studies. As no 
immediate (IR) or extended release (ER) codeine and chlorpheniramine combination 
products are currently marketed, the relative BA assessments were conducted using a
codeine and chlorpheniramine combination IR tablet manufactured by the sponsor as the 
reference product. This issue was discussed during pre-submission meetings and was 
considered acceptable.

A summary of the results from the 2 pivotal BA/BE studies are provided below:

Study LPCN 1084-12-002: A single-dose, crossover study evaluating relative BA 
of the ER tablet compared to the reference IR tablet and food effect on ER tablet
indicated that the ER tablet yielded similar systemic exposures (AUC within BE 
limits of 80-125%) of codeine and chlorpheniramine as compared to that of the 
reference product. As expected, Cmax values for both codeine and 
chlorpheniramine were slightly lower from the ER product as compared to the IR 
products. Presence of a high-fat, high-calorie meal led to a 28% increase in Cmax 
and a 13% increase in the AUC for codeine and had no effect on 
chlorpheniramine PK. A BE analysis comparing codeine PK in ER fed vs. IR 
fasted conditions indicated that codeine PK from the ER tablet in fed conditions is 
similar to that of the IR tablet in fasted conditions. As such, the effect of food on 
the ER tablet is not considered relevant.
Study LPCN 1084-13-001: A multiple-dose (7-day), 2-way crossover study 
evaluating relative BA of the ER tablet compared to the reference IR tablet 
indicated that the ER tablet yielded similar systemic exposures (AUC within BE 
limits of 80-125%) of codeine and chlorpheniramine as compared to that of the 
reference product on day 7 (steady-state). A visual comparison of the plasma 
profiles for codeine and chlorpheniramine from the ER tablet vs. the respective 
reference IR product indicated that plasma concentrations of codeine from the ER 
tablet were lower than that with the reference IR tablet between 6-12 hours of the 
dosing interval. However, the Cmin values for codeine obtained with the ER and 
IR tablets were similar indicating plasma concentrations of codeine with the ER 
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product do not fall below those obtained with the IR product throughout the 
dosing interval including the last 6 hours. An OSI inspection of the clinical and 
analytical portions of this study was deemed to be acceptable.

1.3.3 Overall Conclusion

Overall, the sponsor has adequately bridged their ER fixed-dose combination tablet to the 
appropriate references and the information included in the NDA is acceptable from a 
clinical pharmacology perspective. At the time of writing this review, the labeling for this 
product has not been finalized and the reader is referred to the approved label for final 
labeling recommendations. It should be noted that the sponsor is seeking  

 however the Agency is leaning towards approving this product for adults 
only, i.e., 18 years and up, as ER products containing opioids may not be suitable for use 
in children. The reader is referred to the approval letter for Agency’s final 
recommendations.
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As such, sponsors can use either of the three entities, i.e, free base codeine (MW 300) or 
codeine phosphate (MW 406) or codeine sulfate (MW 750) to calculate a dose within the 
recommendations included in the OTC monograph. As such, the free base amount of 
codeine may be different in different formulations approved under the same OTC 
monograph. This issue was discussed at the midcycle meeting for this application. 
Agency’s current guidelines for labeling indicate that sponsors should use the free base 
amount of any salt used as an active ingredient in the formulation in the label of the 
product. However, labeling for drugs that have been approved under the OTC monograph 
rule frequently include the salt as the active ingredient and not the free base as the OTC 
monograph allows sponsors to use the salt as the active ingredient. It was discussed, that 
sponsors of applications referencing OTC monographs for approval should be advised 
during the pre-submission phase, to use the free equivalent base to calculate the amount 
of active ingredient in their formulation per unit dosage form. 

Note, that the ER tablet under review in this NDA contains 54.3 mg codeine phosphate 
representing 40 mg of free codeine base and 8 mg of chlorpheniramine maleate in each 
tablet. The OTC monograph of chlorpheniramine for the anti-histamine indication 
includes the maleate form only, and no other salts or derivatives are included (shown 
below):

Reference ID: 3711258



NDA 206-323 10

As no IR or ER codeine and chlorpheniramine combination products are currently 
marketed, the relative BA assessments were conducted using a codeine and 
chlorpheniramine combination IR tablet manufactured by the sponsor as the reference
product. This issue was discussed during pre-submission meetings and was considered 
acceptable.

During the filing meeting, 2 review issues were determined and communicated to the 
sponsor, i.e., statistically relevant food effect on the codeine component of the ER tablet 
and lower plasma concentrations of codeine with the ER tablet vs. reference in the 6-12 
hours period of the dosing interval. After completion of the review of the submitted data, 
both these issues are now considered addressed and there are no pending review issues 
from a clinical pharmacology perspective.

PREA is triggered by this application as the ER tablet formulation of codeine and 
chlorpheniramine is considered a new dosage form. The sponsor’s pediatric study plan 
has not been discussed at the PeRC meeting at the time of writing this review. As noted 
before in the Executive Summary section, the sponsor is seeking  

 however the Agency is leaning towards approving this product for adults only, 
i.e., 18 years and up, as ER products containing opioids may not be suitable for use in 
children. The reader is referred to the approval letter for Agency’s final 
recommendations.

2.1.3 What is the mechanism of action, proposed therapeutic indication and dosage 
recommendation for proposed product?

Mechanism of Action: The precise mechanism of action of codeine is not known but it 
is believed to act in the medulla with depression of the cough center and to a lesser 
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LPCN 1084-13-001: a multiple-dose, 2-way crossover study evaluating relative 
BA of the ER tablet (Lot 100097) compared to the reference IR tablet (Lot 
100106)

2.2.2 Are the active moieties in the plasma appropriately identified and measured?

Yes. The reader is referred to section 2.6 for details on the bioanalytical method.

2.2.3 Is the systemic exposure after single administration of the test product
comparable to that after the administration of the reference product?

Yes, the systemic exposures (AUC) of both, codeine and chlorpheniramine from the ER 
product at single dose were found to be comparable to the reference IR product. 

Study LPCN 1084-12-002 evaluated the oral bioavailability of a single dose of the ER 
tablet (40 mg codeine and 8 mg chlorpheniramine maleate) vs. 20 mg codeine IR tablet 
and 4 mg chlorpheniramine maleate IR tablet administered every 6 hours for a total of 2 
doses of the reference products.

Study LPCN 1084-12-002 was a single-center, open-label, single-dose, three-treatment, 
three-period, crossover design during which 24 healthy adult male and female subjects 
were assigned to receive the ER tablet under fed and fasting conditions and two doses 
each of the two IR tablets in a randomized sequence. Each subject received each of three 
treatments once.

Mean codeine and chlorpheniramine plasma concentration-time profiles are shown in 
Figure 1. Mean and statistical analysis of the PK parameters for codeine and 
chlorpheniramine are shown in Table 2. Mean PK parameters obtained with the ER tablet 
are shown in Table 3.
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Table 3: Summary (Mean ± SD) of PK Parameters for Codeine and
Chlorpheniramine after Administration of ER Tablet (40 g Codeine and 8 mg 
Chlorpheniramine Maleate) in Fasting Conditions In Study LPCN 1084-12-002

Codeine Chlorpheniramine
Cmax 45.565 +/- 11 8.95 +/- 2.5
AUCt 372 +/- 94 298 +/- 126
AUCinf 383 +/- 99 312 +/- 137
Thalf 4.29 +/- 1 21.3 +/- 7.2

Source: Study Report for LPCN 1084-12-002

Reviewer’s Comments: In this study, systemic exposure of both, codeine and 
chlorpheniramine from the ER product were found to be comparable to the 
reference IR product. The 90% confidence intervals for the geometric mean ratio
for AUClast and AUCinf for both the components with the ER product were 
within the 80-125% bioequivalence limits when compared to the IR product. The 
ER product yielded lower Cmax values for codeine and chlorpheniramine as 
compared to the reference IR product. The 90% confidence intervals for the 
geometric mean ratio for Cmax for codeine with the ER product fell outside of the 
80-125% bioequivalence limits at the lower end as indicated in Table 2. This is 
expected from an ER product, as typically, it is designed to reduce the sharp 
peaks observed with the IR product, and provides slower drug release as 
compared to the IR product. As such, lower codeine Cmax with the ER product is 
not of a concern.

2.2.4 Is the systemic exposure after multiple administrations (steady-state) of the test 
product comparable to that after the administration of the reference product?

Yes, the systemic exposures (AUC) of both, codeine and chlorpheniramine from the ER 
product at steady state were found to be comparable to the reference IR product. 

Study LPCN 1084-13-001 evaluated the oral bioavailability of the ER tablet vs. reference 
IR tablet at steady-state after oral administration. Subjects received the two treatments in 
a randomized sequence, with a minimum of 7 days washout period between the 
treatments. 

Study LPCN 1084-13-001 was an open-label, randomized, multiple-dose, 2-way 
crossover comparative bioavailability study during which 38 healthy adult male and 
female subjects were assigned to receive the ER tablet (40 mg codeine and 8 mg 
chlorpheniramine) twice a day under fasting conditions and 4 doses of the reference IR 
tablet (20 mg codeine and 4 mg chlorpheniramine) in a randomized sequence for 6.5 
days. Each subject received each of three treatments once.
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Steady state mean codeine and chlorpheniramine plasma concentration-time profiles are 
shown in Figure 2. Mean and statistical analysis of the PK parameters for codeine and 
chlorpheniramine are shown in Table 4. Mean PK parameters obtained with the ER and 
IR tablets are shown in Table 5. Box plots comparing Cmin codeine concentrations from 
ER and IR tablets are shown in Figure 3.

Table 4: Geometric Mean, Ratios of Geometric Means and the 90% Confidence 
Intervals for the PK Parameters of Codeine and Chlorpheniramine Following 
Multiple Dose Administration of ER Tablet and Reference IR Tablet in Fasting 
Condition for 6.5 Days (Study LPCN 1084-13-001)

Figure 2: Mean Codeine (Left) and Chlorpheniramine (Right) Plasma Concentration-
Time Profile Following Multiple Dose Administration of ER Tablet and Reference IR 
Tablet Under Fasting Condition for 6.5 Days ( Study LPCN 1084-13-001)
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Table 5: Summary (Mean ± SD) of PK Parameters for Codeine and 
Chlorpheniramine Following Multiple Dose Administrations of ER Tablet and 
Reference IR Tablet in Fasting Condition for 6.5 Days (Study LPCN 1084-13-001)

Figure 3: Box Plots Comparing Codeine Cmin Concentrations Following Multiple Dose 
Administrations of ER Tablet and Reference IR Tablet in Fasting Condition for 6.5
Days (Study LPCN 1084-13-001)
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Reviewer’s Comments: In this study, systemic exposure of both, codeine and 
chlorpheniramine from the ER product at steady state were found to be comparable to 
the reference IR product. The 90% confidence intervals for the geometric mean ratio for 
AUClast and AUCinf for both the components with the ER product were within the 80-
125% bioequivalence limits when compared to the IR product. The ER product yielded 
lower Cmax values for codeine and chlorpheniramine as compared to the reference IR 
products. The 90% confidence intervals for the geometric mean ratio for Cmax for 
codeine with the ER product fell outside of the 80-125% bioequivalence limits at the 
lower end as indicated in Table 4. At steady state, AUC were bioequivalent between the 
ER and IR product. From Figure 3, it is observed that mean plasma concentrations for 
codeine from the ER tablet were lower than that with the reference IR tablet between 6-
12 hours of the dosing interval. However, a comparison of the mean Cmin values for 
codeine obtained with the ER and IR tablets (Table 5 and Figure 3) indicated that the 
values were comparable implying that the plasma concentrations of codeine with the ER 
product do not fall below those obtained with the IR product throughout the dosing 
interval including the last 6 hours. An OSI inspection of the clinical and analytical 
portions of this study was deemed to be acceptable.

2.3 General Biopharmaceutics

2.3.1 Is the to-be-marketed formulation used in the pharmacokinetic studies?

Yes, the sponsor used proposed to-be-marketed formulation in the pivotal bioavailability 
and food effect studies.

2.3.2 What is the effect of food on the bioavailability of codeine and 
chlorpheniramine from the ER product?

Effect of a high-fat, high-calorie meal on the ER tablet was evaluated in the single dose 
relative BA study, Study LPCN 1084-12-002. The presence of food led to a 28% increase 
in Cmax and a 13% increase in the AUC for codeine and had no effect on 
chlorpheniramine PK. A BE analysis comparing codeine PK in ER fed vs. IR fasted 
conditions indicated that codeine PK from the ER tablet in fed conditions is similar to 
that of the IR tablet in fasted conditions. As such, the effect of food on the ER tablet is 
not considered relevant.

Study LPCN 1084-12-002 (same study as discussed before for single dose relative BA) 
evaluated the effect of presence of a high-fat, high-calorie meal on a single dose of the 
ER tablet in which 24 healthy adult male and female subjects were assigned to receive 
the ER tablet under fed and fasting conditions.

Mean codeine and chlorpheniramine plasma concentration-time profiles are shown in 
Figure 4. Mean and statistical analysis of the PK parameters for codeine and 
chlorpheniramine are shown in Table 6.
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Table 8: Assay Validation Results for Codeine
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Table 9: Assay Validation Results for Chlorpheniramine
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3 DETAILED LABELING RECOMMENDATION

At the time of writing this review, the labeling discussion is ongoing and the reader is 
referred to the final approved label for the final labeling recommendations.
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4 APPENDIX

4.1 OCP FILING MEMO
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