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Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine
Succinate, and Pseudoephedrine Hydrochloride Oral Solution

DEFINITION
Acetaminophen, Dextromethorphan Hydrobromide, Doxylamine Succinate, and Pseudoephedrine Hydrochloride Oral Solution contains NLT

90.0% and NMT 110.0% of the labeled amount of acetaminophen (C,H,NO,), dextromethorphan hydrobromide (C NO - HBr - H,0),

N,0-C,H.0,), and pseudoephedrine hydrochloride (C, H, NO - HCI).

18H25
doxylamine succinate (C,_H,,
IDENTIFICATION

» A. The retention time of the acetaminophen peak of the Sample solution corresponds to that of the Standard solution, as obtained in the
Assay for Acetaminophen.

» B. The retention time of the dextromethorphan peak of the Sample solution corresponds to that of the Standard solution, as obtained in the
Assay for Dextromethorphan Hydrobromide.

* C. The retention time of the doxylamine peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay for
Doxylamine Succinate.

* D. The retention time of the pseudoephedrine peak of the Sample solution corresponds to that of the Standard solution, as obtained in the
Assay for Pseudoephedrine Hydrochloride.

ASSAY
* ACETAMINOPHEN
Mobile phase: Methanol and water (45:55)
Standard solution: 0.2 mg/mL of USP Acetaminophen RS in Mobile phase
Sample solution: Nominally 0.2 mg/mL of acetaminophen from a volume of Oral Solution in Mobile phase prepared as follows. Dilute a

volume of Oral Solution, equivalent to about 200 mg of acetaminophen, in Mobile phase.
Chromatographic system
(See Chromatography (621), System Suitability.)

Mode: LC

Detector: UV 254 nm

Column: 4.6-mm x 25-cm; packing L1

Flow rate: 1 mL/min
Injection volume: 10 pL
System suitability
Sample: Standard solution
Suitability requirements
Tailing factor: NMT 2.0 for the acetaminophen peak
Relative standard deviation: NMT 2.0%
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of acetaminophen (CBHgNOZ) in the portion of Oral Solution taken:

Result = (r /r)) x (C/C ) x 100
r. = peak response of acetaminophen from the Sample solution

u

r = peak response of acetaminophen from the Standard solution

C, = concentration of USP Acetaminophen RS in the Standard solution (mg/mL)

C, =nominal concentration of acetaminophen in the Sample solution (mg/mL)

Acceptance criteria: 90.0%-110.0% of the labeled amount of acetaminophen (C;H;NO,)

* DEXTROMETHORPHAN HYDROBROMIDE

Solution A: 6.8 g/L of monobasic potassium phosphate in water
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Mobile phase: Acetonitrile and Solution A (45:55)

Standard solution: 0.1 mg/mL of USP Dextromethorphan Hydrobromide RS, 0.04 mg/mL of USP Doxylamine Succinate RS, and 0.2 mg/mL of
USP Pseudoephedrine Hydrochloride RS in Mobile phase

Sample solution: Nominally 0.1 mg/mL of dextromethorphan hydrobromide from a volume of Oral Solution in Mobile phase prepared as
follows. Dilute a volume of Oral Solution, equivalent to about 5 mg of dextromethorphan hydrobromide, in Mobile phase.

Chromatographic system

(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 220 nm
Column: 4.6-mm x 25-cm; packing L9
Flow rate: 2.5 mL/min
Injection volume: 10 pL
System suitability
Sample: Standard solution
[Note—The relative retention times for pseudoephedrine, dextromethorphan, and doxylamine are 0.38, 0.65, and 1.0, respectively.]
Suitability requirements
Tailing factor: NMT 2.5 for the dextromethorphan, doxylamine, and pseudoephedrine peaks
Relative standard deviation: NMT 2.0% for dextromethorphan, doxylamine, and pseudoephedrine
Analysis
Samples: Standard solution and Sample solution

Calculate the percentage of the labeled amount of dextromethorphan hydrobromide (C18H25N0 “HBr- HZO) in the portion of Oral Solution

taken:
Result = (r,/r)) x (C/C,) x (M_/M ) x 100
r, =peakresponse of dextromethorphan from the Sample solution
ro = peak response of dextromethorphan from the Standard solution
C, = concentration of USP Dextromethorphan Hydrobromide RS in the Standard solution (mg/mL)
C, =nominal concentration of dextromethorphan hydrobromide in the Sample solution (mg/mL)

M_, = molecular weight of dextromethorphan hydrobromide monohydrate, 370.32
M =molecular weight of anhydrous dextromethorphan hydrobromide, 352.32

Acceptance criteria: 90.0%-110.0% of the labeled amount of dextromethorphan hydrobromide (C18H25N0 ~HBr- HZO)
* DOXYLAMINE SUCCINATE
Solution A, Mobile phase, Standard solution, Chromatographic system, and System suitability: Proceed as directed in the Assay for
Dextromethorphan Hydrobromide.
Sample solution: Nominally 0.04 mg/mL of doxylamine succinate from a volume of Oral Solution in Mobile phase prepared as follows. Dilute
a volume of Oral Solution, equivalent to about 2 mg of doxylamine succinate, in Mobile phase.
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of the labeled amount of doxylamine succinate (CszzNzO : C4H604) in the portion of Oral Solution taken:
Result = (r /r)) x (C/C ) x 100

r, =peakresponse of doxylamine from the Sample solution

ry = peak response of doxylamine from the Standard solution

C, = concentration of USP Doxylamine Succinate RS in the Standard solution (mg/mL)

C, =nominal concentration of doxylamine succinate in the Sample solution (mg/mL)

Acceptance criteria: 90.0%-110.0% of the labeled amount of doxylamine succinate (C,_H,,N,0-C,H.0,)

* PseupoePHEDRINE HYDROCHLORIDE
Solution A, Mobile phase, Standard solution, Chromatographic system, and System suitability: Proceed as directed in the Assay for
Dextromethorphan Hydrobromide.
Sample solution: Nominally 0.2 mg/mL of pseudoephedrine hydrochloride from a volume of Oral Solution in Mobile phase prepared as
follows. Dilute a volume of Oral Solution, equivalent to about 10 mg of pseudoephedrine hydrochloride, in Mobile phase.
Analysis
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Samples: Standard solution and Sample solution

Calculate the percentage of the labeled amount of pseudoephedrine hydrochloride (C NO - HCI) in the portion of Oral Solution taken:

10H15
Result = (r /r)) x (C/C ) x 100

r, = peakresponse of pseudoephedrine from the Sample solution

rg = peak response of pseudoephedrine from the Standard solution

C, = concentration of USP Pseudoephedrine Hydrochloride RS in the Standard solution (mg/mL)

C, =nominal concentration of pseudoephedrine hydrochloride in the Sample solution (mg/mL)

Acceptance criteria: 90.0%-110.0% of the labeled amount of pseudoephedrine hydrochloride (C10H15N0 ~HCI)

PERFORMANCE TESTS
» UniFormiTY oF Dosace Units (905)

For single-unit containers
Acceptance criteria: Meets the requirements
* DELIVERABLE VoLUME (698)
For multiple-unit containers
Acceptance criteria: Meets the requirements

IMPURITIES
* 4- AmiNoPHENOL IN AceTAMINOPHEN=ConTAINING Druc Propucts (227): Meets the requirements

SPECIFIC TESTS

* MicroBiaL EnumeraTion Tests (61)andTests For Seeciriep Microoreanisms (62): The total bacterial count does not exceed 100 cfu/g, the total
combined molds and yeasts count does not exceed 10 cfu/g, and it meets the requirements of the tests for absence of Salmonella species and
Escherichia coli.

*pH (791): 4.5-6.3

* Arconor DeterminaTion (611), Method Ii(if present): 90.0%-110.0% of the labeled amount of alcohol (C,H,OH)

ADDITIONAL REQUIREMENTS
* PackacinG AND SToraGe: Preserve in tight containers, and store at controlled room temperature.
» USP REerFeERENCE STANDARDS (11)

USP Acetaminophen RS

USP Dextromethorphan Hydrobromide RS

USP Doxylamine Succinate RS
USP Pseudoephedrine Hydrochloride RS

Auxiliary Information - Please check for your question in the FAQs before contacting USP.

Topic/Question Contact Expert Committee

ACETAMINOPHEN, DEXTROMETHORPHAN
HYDROBROMIDE, DOXYLAMINE SUCCINATE,
AND PSEUDOEPHEDRINE HYDROCHLORIDE
ORAL SOLUTION

Documentary Standards Support SM22020 Small Molecules 2

Chromatographic Database Information: Chromatographic Database

Most Recently Appeared In:
Pharmacopeial Forum: Volume No. PF 42(1)

Current DoclD: GUID-36376BA5-52C8-469D-AC2E-E17BD8223113_1_en-US
DOI: https:/doi.org/10.31003/USPNF_M275_01_01
DOI ref: 4p5s5

www.webofpharma.com


https://store.usp.org/product/1581005
https://online.uspnf.com/uspnf/current-document/1_GUID-BA3755E4-77AA-4DEB-8FE2-4FC78C587E9E_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-BA3755E4-77AA-4DEB-8FE2-4FC78C587E9E_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-BA3755E4-77AA-4DEB-8FE2-4FC78C587E9E_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-BA3755E4-77AA-4DEB-8FE2-4FC78C587E9E_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-5D94F013-C3EF-4A3A-8254-4A22D052C8A9_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-5D94F013-C3EF-4A3A-8254-4A22D052C8A9_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-5D94F013-C3EF-4A3A-8254-4A22D052C8A9_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-5D94F013-C3EF-4A3A-8254-4A22D052C8A9_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-6D26057D-423A-4474-A8A5-AF9F6FB68E2B_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-6D26057D-423A-4474-A8A5-AF9F6FB68E2B_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-6D26057D-423A-4474-A8A5-AF9F6FB68E2B_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-6D26057D-423A-4474-A8A5-AF9F6FB68E2B_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-0392F79D-1F8A-4B8D-BEC8-C6FD7B39966F_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-0392F79D-1F8A-4B8D-BEC8-C6FD7B39966F_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-0392F79D-1F8A-4B8D-BEC8-C6FD7B39966F_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-0392F79D-1F8A-4B8D-BEC8-C6FD7B39966F_2_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-A68DE4C6-A898-490B-8198-C9FE1ADF1B60_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-A68DE4C6-A898-490B-8198-C9FE1ADF1B60_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-A68DE4C6-A898-490B-8198-C9FE1ADF1B60_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-A68DE4C6-A898-490B-8198-C9FE1ADF1B60_1_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-1DE4082B-E660-4E89-A199-2344AE2E03EB_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-E31CAECC-6D08-44F1-BD5F-D01E2DD6756D_1_en-US#C611S13
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://store.usp.org/product/1003009
https://store.usp.org/product/1181007
https://store.usp.org/product/1227006
https://store.usp.org/product/1581005
https://www.usp.org/frequently-asked-questions
mailto:stdsmonographs@usp.org?subject=Monograph:%20ACETAMINOPHEN,%20DEXTROMETHORPHAN%20HYDROBROMIDE,%20DOXYLAMINE%20SUCCINATE,%20AND%20PSEUDOEPHEDRINE%20HYDROCHLORIDE%20ORAL%20SOLUTION,%20ID%20:%20275
https://www.uspchromcolumns.com/
https://doi.org/10.31003/USPNF_M275_01_01
https://doi.org/10.31003/USPNF_M275_01_01

