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Abstract
tion, and 2-chloro-N-(2,6-dimethylphenyl) acetamide was determined as potential genotoxic impurity. An LC-MS/

2,6-dimethylbenzenamine was determined as a genotoxic impurity in lidocaine hydrochloride injec-

MS method was established to research the profiling of genotoxic impurities in active pharmaceutical ingredients
(API), homemade preparation and reference preparation on column Agilent ZORBAX Eclipse Plus C4(4. 6 mm X
250 mm, 5 pwm). The results show that in the homemade preparation the 2,6-dimethylbenzenamine and the
2-chloro-N-(2, 6-dimethylphenyl) acetamide may be degraded under oxidation condition and alkaline condition in
addition to the introduction from API preparation process. This study provides guidance for genotoxic risk assess-
ment and prescription process optimization of lidocaine hydrochloride.

Key words lidocaine hydrochloride injection; genotoxic impurities; LC-MS/MS
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Table 1 Mass spectrometer of genotoxic impurities.
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Name Q1(Da) Q3(Da) DP(volts) FP(volts) EP(volts) CE(volts)  CXP(volts)
2,6-Dimethylbenzenamine 122 105.2 47.26 385.93 9.85 22.28 15.00
2-Chloro-N-(2,6-dimethylphenyl) acetamide 198 122.3 47.33 260.92 14.70 28.78 15.00
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Figure 1 Synthesis route of lidocaine
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Figure 2  Structures of possible degradation products in lidocaine hydrochloride
A: 2,6-Dimethylbenzenamine; B: 2-Chloro-N- (2, 6-dimethylphenyl)acetamide; C: N- (2, 6-dimethylphenyl)acetamide; D: 2- (Diethylazinoyl) -N- (2, 6-
dimethylphenyl)acetamide; E: N-(2,6-dimethylphenyl)-2-(ethylamino)acetamide
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Figure 3 Chromatograms of potential genotoxic impurities tests
1: Test solution (Lot: 201811012); 2: Reference solution; 3: Blank sol-
vent. A:Peak of impurity A; B:Peak of impurity B; I :Chromatogram of
total ion current; Il :Chromatogram of impurity A; Il :Chromatogram of

impurity B
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Table 2 Results of content of potential genotoxic impurities of lido-
caine hydrochloride API, homemade preparations and reference prepa-

rations

Form Batch No.  Impurity A/%  Impurity B/%
API 201811009 0.000 3 0.001 1
201811012 0.000 2 0.000 5
201811016 ND* 0.0010
Homemade 190502 0.000 7 0.001 4
Reference 6120311 0.000 2 ND

"ND:Not detected
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Table 3  Results of the forced degradation tests of lidocaine hydro-
chloride

1 mol/L 1 mol/L 60 °C
Name 1% H,0,/% Light
HCI NaOH/% heat
Impurity A ND ND 0.001 ND* ND
Impurity B ND 0.001 ND ND ND
Impurity C ND ND ND ND ND
Impurity D ND ND 20.399 ND ND
Impurity E ND ND 0.007 ND ND

“ND:Not detected or changes of ontent <0. 000%
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