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Table 1 Structure identification of B-lactam antibiotics
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Name of the drug Methods Structure identification of impurity
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Ceftriaxone sodium
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Cefotaxime sodium

KA
Cefadroxil
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Identification of four amoxicillin-related impurities: Two isomers of amoxicillin thiazole, Amoxi-
cillinpiperazine-2,5-dimer and Closed-cycle dime
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Identification of 13 related impurities of ampicillin, including polymers,isomers and degradation
products of ampicillin
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Mixed degradation products included process impurities of ceftriaxone sodium: Triazine (impuri-
ty ©) .deacetylcefotaxime lactone (impurity B) ,7-ACT (impurity E) and degradated impurities:
Beta lactam ring-opening products,C-3 or C-8 side chain broken products and isomer

S 6 A 44 B 45 A O HHE T 3L I

Identification of the structure of 6 impurities and inferring its toxicity
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Identification of 26 related substances in cefotaxime sodium raw materials: Including 8 known
impurities (A,B,C,D,E,F,G,H),2 synthetic starting materials (AE active ester and 7- ACA)
and 16 unknown impurities
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The degradation products mainly include epimers in the 7S configuration, A*-isomers, ring-open-
ing compounds, cefadroxil sulfoxide, piperazine dione derivatives,etc
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Nine major impurities were identified: Ceftazidime impurity F pyridine,5 optical isomer impuri-
ties formed by oxidation of thiol bond to sulfoxide,ceftazidime A* ene isomer, ceftazidime E iso-
mer, ceftazidime B-degradation products of lactam ring hydrolysis,2 degradation products of lac-
tone after removal of pyridine from ceftazidime side chain,$-lactam ring condensate and f-lactam
compound obtained by hydrolysis and ring opening of hydrogenated thiazine ring
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Its structure was speculated to be sodium (6R,78)-7-[[[[(2S)-2-amino-2-carboxyethyl]thio Ja-
cetyl Jamino]-3-[ [ (1-methyl-1H-tetrazol-5-yl) thio Jmethyl]-7-methylthio-8-oxo-5-thia-1-azabi-
cyclo[ 4. 2. 0Joct-2-ene-2-carboxylate




gx1
Continued table 1

AR FERZIR,2019 £,35 %, 5$ 4 #1 Journal of Guangxi Academy of Sciences,2019,Vol.35 No. 4

EHRE AYEREMEETNHRER

254 44 B J7 ik % T 25 K 3 2 1 L

Name of the drug Methods Structure identification of impurity
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Cefetametz pivoxil (] - T 3% Identification of 10 impurities: Including ceftazidime, cefetamet peptone isomer and ceftazidime
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Identification of one degradation impurity: Cefpiramide sodium sulfoxide compound
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Eleven impurities were identified: Including cefuroxime axetil A* impurity, cefuroxime axetil E i-
somer,cefuroxime acid,cefuroxime acid methyl ester and cefuroxime axetil ester sulfoxide
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Identification of an unknown impurity: Dihydrocephalosporin
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Four impurities were identified: 5-mercapto-1-methyl-tetrazole, cefotetan lactone, cefotetan de-
carboxylate and cefotetan isomer
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Research Progress in Structural Identification of Drug Impurities

LI Danfeng,ZHU Jianping, LU Rigang
(Guangxi Zhuang Autonomous Region Institute for Food and Drug Control, Nanning, Guangxi, 530021, China)

Abstract: Drug impurity refers to any substance that affects the purity of a drug, and it is an important indi-
cator of drug quality. The impurities in the drug, on one hand, lead to a decrease in the content of the active
ingredient of the drug, which affects the therapeutic effect of the drug, and on the other hand, the toxic im-
purities may threaten human health during the course of administration. Therefore, it is necessary to select
suitable analysis techniques for research, determine its source, and identify its structure. Liquid chromatog-
raphy-mass spectrometry has high sensitivity, strong specificity, good reproducibility, and can provide rich
structure information. It is currently the most widely used technology in the field of structural identification
and analysis of drug impurities. This article reviews the recent LC-MS technology in the structure identifica-
tion of impurities in antibiotics, quinolones, sartans and other drugs, and the development trend of LC-MS
technology is prospected.

Key words: LC-MS technology,impurities, structure identification, research progress,antibiotics, quinolones,

sartans
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