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UPLC/MS determination of the related substances
of azlocillin for injection’
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Abstract Objective: To establish a suitable UPLC—MS method for the determination of the related substances of
azlocillin for injection and the impurity spectrum. Methods: The HPLC method was applied with a octadecyl silane
bonded silica gel ( ACQUITY UPLC BEH C,g, 2.1 mm x 100 mm, 1.7 um ) as a filler column; mobile phase A
was 10 mmol * L™ ammonium formate solution ( adjust pH to 6.5 with ammonium hydroxide ), mobile phase B was
acetonitrile—8 mmol * "' ammonium formate solution (4 : 1) ; the flow rate was 0.43 mL - min"'; the detection
wavelength was 210 nm; the column temperature was 40 °C Results: Azlocilin and related substances
were well separated. Under the positive ion mode, nine main impurities were separated from azlocillin components

and identified on the basis of MS/MS spectra. And the impurities were analyzed in detail. Among the identified
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impurities, two impurities contained in the British Pharmacopoeia 2000 edition of aloxicillin sodium were

found, namely, aloxicillin penicillienoic acid ( the single largest impurity ) and the impurity B generated by its

decarboxylation, and four polymer impurities ( including dimer ) were also founded. Conclusion: Therefore , the

method is rapid, sensitive and specific and it is suitable for determination of the related substances of azlocillin

for injection. The proposed general fragmentation pathway of azlocillin is clarified and provides a reference for the

impuritiy spectrum and the stability research of azlocillin sodium for injection.

Keywords : UPLC-MS; azlocillin for injection; related substances; impurity profile; polymer
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Fig. 1 A mass spectrometry ( A ) and two stage mass spectrometry ( B ) of azlocillin
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Fig. 3 HPLC chromatogram ( A ) and total ion chromatogram ( B ) of related substances ( a—i ) in azlocillin sodium for injection
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Tab.2 High resolution mass spectrometric detection of 9 main impurities in azlocillin

AT TR FR ] TET Vi e T T
(impurity number ) ( retention time ) /min ( molecular ion ) (‘molecular formula ) (' major fragment ion )

a 0.53 87.0550 C;HeN,O 87.0550

b 1.59 480.154 7 CyoHysN50,8 218.092 6, 436.164 7, 175.086 4
¢ 2.35 480.154 5 CyoHy5N50,8 218.092 6, 436.164 7, 175.086 4
d 4.94 436.164 8 C,oH,5N5058 218.092 3, 246.087 0, 175.086 4
e 8.87 811.2535 Cs36HiuNgO S, 462.143 4, 246.087 2, 350.116 4
f 9.50 595.198 0 CosH3N40,S 218.092 7,246.087 2, 175.086 4, 379.139 9
¢ 10.15 923.282 1 CaoHaeN 100 155, 462.143 4, 218.092 6, 246.087 2
h 11.64 764.2452 CagHyNy0 S 218.092 3, 246.087 1, 678.201 3
H 13.76 793.243 3 CyeHioN:0sS, 491.142 0, 247.089 8, 350.116 4

Hb i

S




<
&

WBPF (intensity)/ PBPF (intensity)/ PBP¥ (intensity)/

BRPF (intensity)/ BBPE (intensity)/

BB/ (intensity)/

B2/ (intensity)/

B2/ (intensity)/

H4

counts

counts

counts

counts

counts

counts

counts

counts

EST AR MR EE R ( b~i ) FUEE

Fig.4 Mass spectrograms of main impurities ( b—i ) in azlocillin sodium for injection
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Fig. 5 Structural formulas of 9 related impurities ( a—i ) in azlocillin sodium for injection
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Fig. 6 Presumptive mass spectrometric pyrolysis pathway of aloxillin impurities ( except polymers )
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