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Determination of related substances in ipratropium bromide active pharmaceutical
ingredients by HPLC-DAD-MS

ZHOU Ying, WEI Ning-yi, GAO Lei, HE Lan, NING Bao-ming
National Institutes for Food and Drug Control, Beijing 100050, China

Abstract: Objective To establish determination of the related substances in ipratropium bromide active pharmaceutical ingredients
by HPLC-DAD-MS. Methods HPLC-MS method was adopted. The determination was carried out on Alltima C;g column (150 mm X
4.6 mm, 5 pm),which mobile phase consisted of 0.01 mol/L ammonium acetate - acetonitrile with gradient elution. The column
temperature was set at 35 ‘C at a flow rate of 0.25 mL/min. Injection volume was 10 pL. The detective wavelength was set at 220 nm.
The ion trap (ESI) positive and negative ion mode was used as detection mode. Source temperature was set at 110 ‘C with desolvent
temperature of 350 ‘C. The flow rate of desolvent and cone gas were 600 and 50 L/h. Results There were good linear relationships
of ipratropium bromide, tropic acid, tropic acid ethyl ester, and impurity F in the concentration ranges of 0.01 — 10.00, 0.012 —
12.000, 0.083 — 8.300, and 0.05 — 5.00 mg/mL, respectively. The limit of detection was 1.46, 0.57, 4.16, and 5.03 ng with limit of
quantitation 4.38, 1.71, 12.48, and 15.09 ng, respectively. Conclusion The method has high sensitivity, high selectivity, and low
detection limit which can be used in quantity control for ipratropium bromide active pharmaceutical ingredients.
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Fig.1 Chemical structures of ipratropium bromide and its related substances
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Fig. 2 HPLC-MS spectra of ipratropium bromide (A) and

mixed reference substances (B)
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Fig. 3 HPLC chromatograms of acid degradation sample (A), alkaline degradation sample (B), oxidative degradation sample (C),

and high-temperature degradation sample (D)
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Fig. 4 Degration reaction way of ipratropium bromide
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