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Simultaneous determination of donafenib and its N-oxide metabolite in
human plasma by liquid chromatography-tandem mass spectrometry

WANG Jing"?, LU Bin-hua’, DAI Xiao-jian?, ZHANG Yi-fan’, CHEN Xiao-yan®, ZHONG Da-fang" **

(1. College of Pharmacy, Zhejiang University of Technology, Hangzhou 310014, China; 2. Shanghai Institute of Materia Medica,
Chinese Academy of Sciences, Shanghai 201203, China; 3. Suzhou Zelgen Biopharmaceuticals Co., Ltd., Kunshan 215300, China )

Abstract: Donafenib is the deuterium derivative of sorafenib, and is an anti-tumor drug in clinical trials.
An accurate and sensitive liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was devel-
oped and validated for the simultaneous determination of donafenib and its N-oxide metabolite in human plasma.
The analytes and internal standards (sorafenib and sorafenib N-oxide) were extracted from plasma by protein
precipitation with acetonitrile, and separated on a Gemini C g (50 mm x2.0 mm, 5 pm) column using a gradient
elution procedure. The mobile phase consisted of acetonitrile and 5 mmol -L™' ammonium acetate (0.2% formic

acid) at a flow rate of 0.7 mL-min .

The total run time was 5.0 min. Positive electrospray ionization was
performed using multiple reaction monitoring (MRM) with transitions of m/z 468.2 — 273.2 for donafenib
and m/z 465.2 — 270.2 for its internal standard sorafenib, m/z 484.2 — 289.2 for donafenib N-oxide and m/z
481.2 — 286.2 for its internal standard sorafenib N-oxide. The standard curves were linear in the range of
5.00-5000 ng-mL™" for donafenib, and 1.00—1000 ng'mL™" for donafenib N-oxide. The method was validated

and successfully applied to the pharmacokinetics study of donafenib tosylate tablets in volunteers.
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Figure 1 The chemical structures and product mass spectra of [M+H] * ions of donafenib (A), sorafenib (B), donafenib N-oxide (C) and

sorafenib N-oxide (D)
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Figure 2 Typical MRM chromatograms of donafenib (1), sora-
fenib (II), donafenib N-oxide (III), sorafenib N-oxide (IV) in
human plasma. A: Blank plasma; B: Blank plasma spiked with
250 ng-mL™" sorafenib and 50 ng-mL™' sorafenib N-oxide; C:
Blank plasma spiked with 5.00 ng-mL™" donafenib, 1.00 ng-mL™'
donafenib N-oxide, 250 ng-mL™" sorafenib and 50 ng-mL™" sora-
fenib N-oxide; D: A plasma sample from No.305 patient 3.0 h

after oral 200 mg donafenib tosilate tablet
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Table 1 The intra- and inter-day precision and accuracy data of the QC samples of donafenib and donafenib N-oxide (n=18)

Compound Concentra}%on Mean £ §|D Precision (RSD)/% Accuracy
/ng-mL /ng-mL Intra-day Inter-day (RE)/%
Donafenib 5.00 4.87 £0.39 7.5 8.0 -2.5
10.0 9.86 + 0.51 1.8 5.2 -1.4
500 473 £12 2.4 2.5 =53
4 000 3913 +£106 2.7 2.7 2.2
Donafenib N-oxide 1.00 1.02 £0.07 9.3 7.3 1.6
2.00 1.95+0.10 35 5.1 -2.6
100 95.7+2.9 2.7 3.0 —4.3
800 781 £29 1.5 3.7 2.4
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Figure 3 Mean plasma concentration-time curves of donafenib
and donafenib N-oxide after a single oral dose of 200 mg to 6
patients with cancer
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