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C H O 146.14Hexanedioic acid;1,4-Butanedicarboxylic acid CAS RN®: 124-04-9.DEFINITIONAdipic Acid contains NLT 98.0% and NMT 102.0% of adipic acid (CH O ), calculated on the dried basis.IDENTIFICATION• A. Spectroscopic Identification Tests 〈197〉, Infrared Spectroscopy: 197K• B. The retention time of the adipic acid peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.ASSAY• ProcedureSolution A: 6.8 mL of 85% phosphoric acid in 4000 mL of waterSolution B: AcetonitrileMobile phase: See Table 1. Table 1Time(min) Solution A(%) Solution B(%)0.0 97 35.0 97 320.0 45 5520.1 97 3Re-equilibrate the column at the initial Mobile phase composition before the next injection.Diluent: Acetonitrile and Solution A (3:97)Standard solution:0.5 mg/mL of USP Adipic Acid RS in DiluentSample solution:0.5 mg/mL of Adipic Acid in DiluentChromatographic system(See Chromatography 〈621〉, System Suitability.)Mode: LCDetector: UV 209 nmColumn: 4.6-mm × 15-cm; 3-µm packing L1Column temperature:40°Flow rate: 1.0 mL/minInjection volume:30 µLSystem suitabilitySample: Standard solutionSuitability requirementsTailing factor: NMT 2.0Relative standard deviation:NMT 0.7%
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AnalysisSamples: Standard solution and Sample solutionCalculate the percentage of adipic acid (CH O ) in the portion of Adipic Acid taken:Result = (r /r ) × (C /C ) × 100r = peak area of adipic acid from the Sample solutionr = peak area of adipic acid from the Standard solutionC = concentration of USP Adipic Acid RS in the Standard solution (mg/mL)C = concentration of Adipic Acid in the Sample solution (mg/mL)Acceptance criteria:98.0%–102.0% on the dried basisIMPURITIES• Residue on Ignition 〈281〉: NMT 0.1%• Limit of NitratesStandard stock solution:1.63 mg/mL of potassium nitrateStandard solution:Dilute 1 mL of the Standard stock solution with water to 10 mL. Dilute 1 mL of this solution with water to 50 mL to obtain asolution containing 2 µg/mL of nitrate.Sample solution:Transfer 5 g of Adipic Acid to a 50-mL volumetric flask. Dissolve in water, with heating, and dilute with water to volume.Allow to cool and crystallize and then pass through a sintered-glass filter. Wash the filter with water, and collect the filtrate and washingsuntil a volume of 50 mL is obtained. [Note—This solution is also to be used for Chloride, Sulfate, and Iron.]Control: 2 mg/L of potassium permanganateAnalysis: Transfer 1.0 mL of the Sample solution, 1.5 mL of the Standard solution, and 1 mL of water (blank) to three separate flasks. To eachflask add 2 mL of ammonium hydroxide, 0.5 mL of 10 mg/mL manganese sulfate, and 1 mL of 10 mg/mL sulfanilamide, and dilute eachsolution with water to 20 mL. Add 100 mg of zinc powder to each of the three flasks, and cool in an ice bath for 30 min, shaking thesolutions periodically. Separately filter 10 mL of each solution, cool in an ice bath, and then add 2.5 mL of hydrochloric acid and 1 mL of 10mg/mL of naphthylethylenediamine dihydrochloride. Allow the solutions to stand at room temperature for 15 min.System suitability:The test is invalid if the concomitantly prepared blank solution is darker than the Control.Acceptance criteria:The color of the solution containing the Sample solution is not darker than the concomitantly prepared solutioncontaining the Standard solution (NMT 30 ppm).• Chloride and Sulfate 〈221〉, ChlorideSample: A 5-mL portion of the Sample solution from Limit of NitratesAnalysis: Proceed as directed in the chapter.Acceptance criteria:The Sample shows no more chloride than a corresponding 0.14-mL portion of 0.020 N hydrochloric acid (NMT 0.02%).• Chloride and Sulfate 〈221〉, SulfateSample: A 5-mL portion of the Sample solution from Limit of NitratesAnalysis: Proceed as directed in the chapter.Acceptance criteria:The Sample shows no more sulfate than a corresponding 0.26-mL portion of 0.020 N sulfuric acid (NMT 0.05%).• Iron 〈241〉Sample: A 10-mL portion of the Sample solution from Limit of NitratesAnalysis: Proceed as directed in the chapter.Acceptance criteria:NMT 10 ppmChange to read:• Related SubstancesSolution A, Solution B, Mobile phase, Diluent, and Chromatographic system:Proceed as directed in the Assay.Standard solution:5 µg/mL of USP Adipic Acid RSSample solution:5 mg/mL of Adipic Acid in DiluentSystem suitabilitySample: Standard solution[Note—See Table 2 for the relative retention times.] Table 2Compound Name RelativeRetentionTime RelativeResponseFactorMaleic acid 0.31 140
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Compound Name RelativeRetentionTime RelativeResponseFactorSuccinic acid 0.35 0.88Fumaric acid 0.39 179Glutaric acid 0.59 0.94Adipic acid 1.00 1.00Pimelic acid 1.21 0.91Valeric acid ▲1.46 0.88▲ (ERR 1-Dec-2022)Hexanoic acid 1.77 0.59Suitability requirementsTailing factor: NMT 2.0Relative standard deviation:NMT 5.0%AnalysisSamples: Standard solution and Sample solutionCalculate the percentage of each individual impurity, excluding any solvent peaks, in the portion of Adipic Acid taken:Result = (r /r ) × (C /C ) × (1/F ) × F  × 100r = peak area of each individual impurity from the Sample solutionr = peak area of adipic acid from the Standard solutionC = concentration of USP Adipic Acid RS in the Standard solution (µg/mL)C = concentration of Adipic Acid in the Sample solution (mg/mL)F = relative response factor from Table 2 for known impurities (use F  = 1 for unknown impurities)F = conversion factor, 0.001 mg/µg (µg to mg)Acceptance criteriaIndividual impurity:NMT 0.1%Total impurities:NMT 0.5%SPECIFIC TESTS• Melting Range or Temperature 〈741〉: 151°–154°• Loss on Drying 〈731〉: Dry a sample at 105° for 3 h; it loses NMT 0.2% of its weight.ADDITIONAL REQUIREMENTS• Packaging and Storage: Preserve in a tight container. No storage requirements are specified.• USP Reference Standards 〈11〉USP Adipic Acid RS
Auxiliary Information - Please check for your question in the FAQsbefore contacting USP.Topic/Question Contact Expert CommitteeADIPIC ACID Documentary Standards Support SE2020 Simple Excipients
Chromatographic Database Information: Chromatographic Database
Most Recently Appeared In:
Pharmacopeial Forum: Volume No. 46(3)Current DocID: GUID-9B140FFF-9FC8-45B3-9BB6-CA5BA6E1EE5A_6_en-USDOI: https://doi.org/10.31003/USPNF_M724_06_01DOI ref: a9hsp
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