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Determination of three potentially genotoxic impurity in creatine phosphate sodium by ultra-high
performance liquid chromatography-mass spectrometry
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Abstract
method for determination of triethyl phosphate , diethyl creatine phosphate and creatinine diethyl phosphate which are potentially

Objective  To establish a ultra-high performance liquid chromatography-mass spectrometry analytical

genotoxic impurity in creatine phosphate sodium. Methods  Ultra-high performance liquid chromatography-triple quadrupole
mass spectrometry was used. The best separation was achieved by an ACQUITY UPLC BEH C18(2.1 mm x 10 ¢cm;1.7 pum),
The

temperature of column was set at 30 °C ,the injection volume was 20 pL. Molecular ions were generated by using the positive

utilized a mobile phase of water( containing 0. 1% formic acid) -methanol (60 : 40) at the flow rate of 0.25 mL + min~".

electrospray ionization mode with multiple reaction monitoring and they were analyzed on a triple-quadrupole mass spectrome-
ter. Results
observed in the range of 0.5 -135.6,4.1-103.9,0.8 -125.6 pg - L' ;the limit of detection was 0.2,1.3,0.3 e . kg™
respectively ; the limit of quantification was 0.6,4.1,0.9 pg - kg™', respectively. The average recoveries at low , medium, and
high spiked levels ranged from 97.4% to 103.8% with relative standard deviations of 0.3% -2. 8% . Conclusion The method

Good linear correlations of triethyl phosphate | diethyl creatine phosphate and creatinine diethyl phosphate were

is convenient and sensitive for the determination of triethyl phosphate, diethyl creatine phosphate and creatinine diethyl
phosphate in creatine phosphate sodium.
Key words: creatine phosphate sodium; potential genotoxic impurities ; ultra-high performance liquid chromatography-

mass spectrometry
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Tab. 1 Ultra-high performance liquid chromatography-mass spectrometry parameters for creatine phosphate sodium and oth-

er three impurities

=3y ¥R BEF(n/z) ERET(n/z) ENEEF(n/z) HEFLHL ./ V ll 8 H ./ V
N C,H\ N;05P 212.03 90. 02 114.09 20 18

Wk = g CeHysO,P 183.09 155.05 127.01 18 16

WIFRBE R — 2 8 CgHyN,05P 269.03 194.97 152.88 14 14

WLEFBE R — 2. Tig CgHy;N;0,P 250. 07 114.03 194. 04 18 16
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Tab.2 Calibration curves,correlation coefficients, limits of detection and limits of quantification of triethyl phosphate , dieth-

yl creatine phosphate,creatinine phosphate

3%y i 2% r W/ (ug s L7 KRR/ (pg - kg™') R/ (ug - kg™!)
PR =2 y =22 984 647x +8 575.22 0.999 9 0.5~135.6 0.2 0.6
WUERWERR — 2y =465 825x +13 911.26 0.998 0 4.1~103.9 1.3 4.1
JUUBFBERR — 2By =8 626 426x -2 602.96 0.999 8 0.8~125.6 0.3 0.9
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Tab.3 Recoveries and relative standard deviations of three impurities in creatine phosphate sodium (n=3)
T fikr sz ik vk

TFRIEUEE/ % ARRThRUE R 2 % TpRIEUEE /% ARRThRUE R 2 % JbR R/ % FEXT AR AR 22/ %
IR = TR 103.8 1.3 101.1 0.6 100.2 0.3
WUFR BB — 2. TR 97.4 2.8 100.8 1.0 101.6 0.7
WUBFBRR — 2.1 100.2 0.5 99.5 1.6 99.8 0.5
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Fig.1 Total ion current chromatograms of a mixture of creatine phosphate sodium and three impurities
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Fig.2 Mass spectrogram chromatograms of creatine phosphate sodium and three impurities
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