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Abstract: Objective To use liquid chromatography-mass spectrometry (UPLC-MS/MS) to simultaneously determine the principal
components and two related substances in ifosfamide API. Methods The ACQUITY UPLC® HSS T3 (100 mm x 2.1 mm, 1.8 pm)
column was used to perform gradient elution of methanol (A)-5 mmol-L™' ammonium bicarbonate (B) as the mobile phase, and
ifosfamide, impurity G and impurity E in ifosfamide API were separated with a flow rate of 0.3 mL-min™', an injection volume of
10 pL, a column temperature of 30 °C, and a proton ion source ESI. Quantification in positive ion mode in multi-reaction monitoring
mode (MRM). Results The linear ranges of ifosfamide, impurity E and impurity G were 1.00—50.00. 1.00—50.00. 0.01—0.5 ng-mL""’
respectively, with good linear relationships and correlation coefficients greater than 0.994, and the instrument precision and
repeatability of the method were good. The recoveries of isocyclophosphamide were 98.1%—101.7% with RSD of 0.40%—1.73%.
The recovery of impurity E was 96.1%—111.1% with RSD of 0.67%—2.34%. The recoveries of impurity G were 93.7%—108.3%
with RSD of 2.2%—7.6%. The mass fraction of ifosfamide in the raw material was 97.1%—98.5%, and impurity E had not been
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detected. The detection amount of impurity G in batch 1501 is 0.009 25%, and impurities E and G do not exceed the limit of one

thousandth. Conclusion The proposed method has high sensitivity and good repeatability, which provides a feasible analysis method

for the quality control of ifosfamide API, which is suitable for the quality control of this product.

Key words: ifosfamide; impurity E; impurity G; related substances; UPLC-MS/MS; active pharmaceutical ingredients; quality

control
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Fig.1 Chemical structure of ifosfamide, impurity E, and
impurity G
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Table 1 Gradient elution procedure

#/min BN A/% WBhAH B/ %
0 5 95
1.5 5 95
8.5 55 45
8.6 5 95
10.0 5 95
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Table 2 UPLC-MS/MS analysis parameters for each
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Fig.2 Chromatogram of blank solution (A), reference substance (B), test substance added reference substance 1 (C), and

test substance added reference substance 2 (D)
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Table 3 Detection limit and quantitative limit test results

P 0 B/ e R/
(ng'mL™") (ng'mL™")
i PRI I 0.005 0.010
JIRE 0.125 0.500
G 0.002 0.100
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Table 4 Linear of ifosfamide, impurity E and impurity G

HFR 2 PEVE R/ (ng-mL™) et r
AN 1~50 Y=4 880 048.82 X+ 153 324.88 1.000 0
&I E 1~50 Y=297 470 X—26 877 1.000 0
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Table S Determination results of ifosfamide, impurity E and impurity G in three batches of APIs

S PRt i B G HILE
fits JR R/ JoT &3 HU % J R/ FUE T HU Y% JR R/ Joi & 3 B %
(ng-mL™) (ng'mL™") (ng'mL™)

TRI282106-1501 39.32 98.31 0.003 7 0.009 25 ND ND
TRI282106-1502 39.38 98.45 ND ND ND ND
TRI282106-1503 38.82 97.06 ND ND ND ND

ND- A H

ND-not detected
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