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Determination of Six N — Nitrosamine Genotoxic Impurities in Azithromycin API and Its

Preparations by HPLC - MS /MS
HAO Lijuan’ , XU Yanmei' ,GAO Yanxia' ,LIU Feng®,CUI Qiaoli’®
(1. Hebei Institute for Drug and Medical Device Control + Key Laboratory for Quality Control and Evaluation of Generic Drug,Shijiazhuang ,Hebei,China
050227; 2. CSPC Zhongqi Pharmaceutical Technology < Shijiazhuang > Co. ,Lid - Hebei Pharmaceutical Engineering & Technology Research Center
- State Key Lab. of Novel Pharmaceutical Preparations and Excipients ,Shijiazhuang ,Hebei ,China 050035 )

Abstract: Objective To establish a high — performance liquid chromatography — tandem mass spectrometry (HPLC — MS/ MS)
method for the simultaneous determination of six /N — nitrosamine genotoxic impurities in azithromycin active pharmaceutical
ingredient (API) and its preparations, including N — nitrosodimethylamine (NDMA) , N — nitroso — N — methyl — 4 — aminobutyric acid
(NMBA),N - nitrosodiethylamine (NDEA) , N — nitroso — ethyl — isopropylamine (NEIPA),N — nitrosodi — n — butylaniline (NDIPA) and
N - nitrosodibutylamine (NDBA). Methods The chromatographic column was ACE Excel 3 C,— AR column (150 mm X 4.6 mm,
5 pm),the mobile phase was methanol - 0.1% formic acid aqueous solution (gradient elution),the flow rate was 0.6 mL/ min,
the ion source was atmospheric pressure chemical ionization (APCI) source,and the multiple reaction monitoring (MRM) mode was
adopted. Results The linear range of NDMA and NMBA was 0.48 —48. 00 ng/ mlL,and that of NDEA,NEIPA,NDIPA and NDBA
was 0.13 = 13.25 ng/ mL (r > 0.995 0,n = 6). The limits of detection (LOD) of NDMA, NMBA, NDEA, NEIPA, NDIPA and
NDBA were 0.16,0.16,0.04,0.04,0.04 and 0.04 ng/ mL respectively, and the limits of quantification (LOQ) of the above
components were 0.49,0.48,0.13,0.13,0. 13 and 0. 13 ng/ mL respectively. The RSDs of precision,stability and repeatability tests
were lower than 2.0% (n =6).The average recoveries of NDMA,NMBA,NDEA,NEIPA,NDIPA and NDBA were 90.50%,90.43%),
93.36%, 99.30%, 96. 09% and 98.59% with RSDs of 3.01%,6.02%, 3.30%,2.78%, 4.45% and 5.34% respectively (n =9).
Conclusion The method is simple, sensitive, accurate and specific, which can be used for the determination of six N — nitrosamine
genotoxic impurities in azithromycin APl and its preparations.
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{34 : ACE Excel 3 C g — ARFE(150 mm X 4. 6 mm,
5 wm) ;s 0. 19% HF R KR (A) - FHEE(B) , B
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40 °C; PERERE 10 L.

F1 WEBHEXKEERF (%)

Tab.1 Program of gradient elution of mobile phase (%)

B AEARA S4B MM AZAEA AHMEB
0 min 98 2 10. 0 min 80 20
3.0 min 98 2 13. 0 min 98 2
5.0 min 80 20 15. 0 min 98
8. 0 min 5 95
2.1.2 JiE&

H AR TS s B U RSB AR L B (APCI)
a5 WA 22 SOy WU (MRM) 5 HPE(NCOHEL I : 3 mA
HTL(CUR) : 206. 8 kPa; 56T (GS1) :241. 3 kPa;
FIRIRIE :350 °Co 6 Fl NV — LA i 8 5L PR B P A% B 119 £
B IR ) B i o A SRR 2.

R2 6T N- THEEERZUHRRNREREREESTSH
Tab.2 Retention time and HPLC — MS/MS parameters of the

six N — nitrosamine genotoxic impurities

AR RGN (min) FHFH(n2) BAGEY)  BELEV)
NDMA 6.92 7512381175, 1-43.1° 37137 16.0/19.5
NDEA 10.10 103.1-75.1°/103.1-47.1 37137 15.0/18.0
NMBA 9.15 4712 117.2' [ 147. 1 44.2 14/14 8.5/8.5
NEIPA 10. 54 HLI=4L UL 1=75.00 35135 17/16
NDIPA 10.86 BLI=4L11BLI-80.1 35735 17/1
NDBA 11.63 159.2-411/159.2-57.1° 30135 26117

EAREHTsm | 2 AR
Note: * refers to quantitative ion, and m/ z refers to the mass -

to — charge ratio.

2.2 AiEHE

TR X BE VAT < A3 i B 6 b IV — Uil i 2 32 [H] 27
PR 2% 50X FR O i R PR K BT 2L K
NDMA , NMBA # NDEA, NEIPA,, NDIPA , NDBA H J5i £
WRIE 550 265 weg / mLA1960 we / mL B IR A X HE ST
B L IRTR B0 BRI 28 W A1 o, AR S B )
15 250 o Tk B2 TR A0 BRI (NDMA FT NMBA 11
Z 0 I vk 43 5 A 48. 00, 24. 00, 4. 80, 2. 40, 0. 96,
0. 48 ng/ mL,NDEA,NEIPA ,NDIPA ,NDBA () & 5| Jii &
W70 13.25,6. 62,1. 33,0. 66,0. 26,0. 13 ng/mL).,

MR TR BUBCREZE 0.5 g, K% AR E , B 10 mL
I, K S mL, IR HE 5 min, KBS 4, IRk
FE 10 min, A4 500 r/ min 35 R B0 10 min, il 55 &
WeBE R 50 mg / mL VR, BB, IR IR, RIS JFRE 24
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JRH 2 Fofhl A )
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A. Blank solvent B. Mix reference solution C,D. Test solution (azithro-
mycin API and its preparations,respectively)

Fig.1 HPLC - MS/MS chromatograms of the specificity test
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] £ A AR, 48 2. 1 T (i 5 S 2% A e R
FE o 45 3 it BT A A 2K RURE 2 A 3 L ) P R SR A
6 i IV — A IS L R B 4=

RI AERFERER

Tab.3 Results of the methodological investigation

. SBEE ANR 2Rk RSD(%,n =6) A ERR R (%,n=9)
FR B 2742 - . =

(ng/mL)  (ng/mL) (ng/mL) HEERE TLERKR REARR X RSD
NDMA  ¥=358079.0126 X +46925.878 1 0.9977 0.48~48.00  0.16 0.49 1. 54 1.72 1.27 90. 50 3.01
NMBA  V=265492.304 8 X +55329.8133  0.9951 0.48~48.00 0.16 0.48 1.90 1.82 1.45 90. 43 6.02
NDEA  Y=512711.6954 X +157165.8466 0.9995 0.13~13.25 0. 04 0.13 1.37 1.03 1.22 93.36 3.30
NEIPA  ¥V=724800.591 8 X +58533.1630  0.9970 0.13~13.25  0.04 0.13 1.05 0.90 1.31 99.30 2.78
NDIPA  ¥=320907.6724 X +34506.9140  0.9962 0.13~13.25  0.04 0.13 1.11 1.67 1.86 96. 09 4.45
NDBA  ¥=650929.9209 X +88222.8110  0.9960 0.13~13.25  0.04 0.13 1.05 0.90 1.31 98.59 5.34
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Fig.2 HPLC - MS/MS chromatograms of the forced degrada-

tion test
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