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Methotrexate Injection

To view the Notice from the Expert Committee that posted in conjunction with this accelerated revision, please click

https://www.uspnf.com/rb-methotrexate-injection- 20190501

DEFINITION

Methotrexate Injection is a sterile solution of Methotrexate in Water for Injection prepared with the aid of Sodium Hydroxide. It contains NLT

90.0% and NMT 110.0% of the labeled amount of methotrexate (C H N O ).

IDENTIFICATION

Change to read:

• A. ▲Spectroscopic Identification Tests 〈197〉, Infrared Spectroscopy: 〈197K〉▲ (CN 1-May-2020)

Sample: Dilute, if necessary, a volume of Injection, equivalent to about 25 mg of methotrexate, with water to obtain a solution with a

concentration of about 2.5 mg/mL. Adjust with 0.1 N hydrochloric acid to a pH of 4.0. Place the slurry in a 50-mL centrifuge tube, and

centrifuge. Decant the supernatant, add 25 mL of acetone, shake, and pass through a solvent-resistant membrane filter of 0.45-µm pore

size. Air-dry the filtered precipitate.

Acceptance criteria: Meets the requirements

• B. The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ASSAY

• Procedure

Buffer: 3.4 mg/mL of anhydrous monobasic sodium phosphate in water. Adjust with 1 N sodium hydroxide to a pH of 6.0.

Solution A: Acetonitrile and Buffer (5:95)

Solution B: Acetonitrile and Buffer (50:50)

Mobile phase: See Table 1.

Table 1

Time

(min)

Solution A

(%)

Solution B

(%)

0.0 100 0

30 50 50

34 50 50

35 100 0

40 100 0

Standard solution: 0.2 mg/mL of USP Methotrexate RS in Solution A prepared as follows. Add a sufficient amount of USP Methotrexate RS to

a suitable volumetric flask and add dimethyl sulfoxide equivalent to 5% of the flask volume. Sonicate to achieve dissolution, then dilute with

Solution A to volume.

Sample solution: Nominally 0.2 mg/mL of methotrexate from Injection prepared as follows. Transfer a sufficient amount of Injection to an

appropriate volumetric flask. Add about 5% of the flask volume of dimethyl sulfoxide and sonicate for 2 min at ambient temperature, then

add 30% of the flask volume of Solution A and sonicate. Dilute with Solution A to volume.

Chromatographic system

(See Chromatography 〈621〉, System Suitability.)

Mode: LC

Detector: UV 280 nm

Column: 4.6-mm × 25-cm; 5-µm packing L1

Flow rate: 1 mL/min

Injection volume: 20 µL
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System suitability

Sample: Standard solution

Suitability requirements

Tailing factor: NMT 2.0

Relative standard deviation: NMT 2.0%

Analysis

Samples: Standard solution and Sample solution

Calculate the percentage of the labeled amount of methotrexate (C H N O ) in the portion of Injection taken:

Result = (r /r ) × (C /C ) × 100

r = peak response from the Sample solution

r = peak response from the Standard solution

C = concentration of USP Methotrexate RS in the Standard solution (µg/mL)

C = nominal concentration of methotrexate in the Sample solution (µg/mL)

Acceptance criteria: 90.0%–110.0%

IMPURITIES

Change to read:

• Organic Impurities

Solution A, Solution B, Mobile phase, Sample solution, and Chromatographic system: Proceed as directed in the Assay.

Standard solution: 0.2 µg/mL each of USP Methotrexate RS, USP Methotrexate Related Compound B RS, USP Methotrexate Related

Compound C RS, and USP Methotrexate Related Compound E RS in Solution A prepared as follows. Add a sufficient amount of each

Reference Standard to a suitable volumetric flask and add dimethyl sulfoxide equivalent to 5% of the flask volume. Sonicate to achieve

dissolution, then dilute with Solution A to volume. Sonicate if necessary to aid dissolution.

Sample solution: Nominally 0.2 mg/mL of methotrexate from Injection prepared as directed in the Assay

System suitability

Sample: Standard solution

[Note—See Table 2 for relative retention times.]

Suitability requirements

Resolution: NLT 1.5 between methotrexate related compound B and methotrexate related compound C

Relative standard deviation: NMT 5.0% each for methotrexate, methotrexate related compound B, methotrexate related compound C, and

methotrexate related compound E

Analysis

Samples: Standard solution and Sample solution

Calculate the percentage of methotrexate related compound B and methotrexate related compound C in the portion of Injection taken:

Result = (r /r ) × (C /C ) × 100

r = peak response of each corresponding impurity from the Sample solution

r = peak response of each corresponding Reference Standard from the Standard solution

C = concentration of each corresponding Reference Standard in the Standard solution (µg/mL)

C = nominal concentration of methotrexate in the Sample solution (µg/mL)

Calculate the percentage of methotrexate related compound E free acid in the portion of Injection taken:

Result = (r /r ) × (C /C ) × (M /M ) × 100

r = peak response from the Sample solution

r = peak response from the Standard solution

C = concentration of USP Methotrexate Related Compound E RS in the Standard solution (µg/mL)

C = nominal concentration of methotrexate in the Sample solution (µg/mL)

M = molecular weight of methotrexate related compound E free acid, 325.33

M = molecular weight of USP Methotrexate Related Compound E RS, 343.56
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