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Content Prediction of Hydrolytic Degradation Impurities in Rocuronium Bromide Injection
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Abstract: Objective To provide a reference for the development and registration of Rocuronium Bromide Injection. Methods According
to the Arrhenius equation,the accelerated test of injection at different temperatures was designed to investigate the growth of hydrolytic
degradation impurities, calculate the activation energy of impurity formation reaction,and predict the validity period of the product under
long — term stable conditions. Results The activation energy required for the formation of impurity V was 81 191.2 J/mol, and its
highest reaction rate constant was 5.96 x 10~7 M/(L + h) under the long —term storage condition at (5 +3)°C , which meant that it
took at least 60 months to reach the limitation(< 2.0% ) specified in the Chinese Pharmacopoeia(2015 Edition, Volume II). The 24 —
month long — term stability test results were consistent with the predicted results. Conclusion The content of impurity V is the highest
risk item in the limit standard of the product. The degradation rate of hydrolytic degradation impurity determines the validity period of
the product. The stability prediction results of the product are enough to support the 36 —month validity period specified in the drug package

inserts. This method is suitable for predicting the content of hydrolytic degradation impurities in Rocuronium Bromide Injection.
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Fig.1 HPLC chromatograms of the separation solution of

Rocuronium Bromide Injection
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Tab.1 Results of the accelerated test of Rocuronium Bromide Injection at 40 °C
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Fig.2 The content of impurity V in the sample under the long —
term test condition at (25+2) °C
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Tab.2 The linear regression equation of impurity V content on reaction time and the reaction —rate constant at different temperatures

BE(C) ZHER FRAKER A LG EREE K(% /h) R
25 €=0.00025x T+0.41291 0,120,264,480,720 h B % 51 0.42% ,0.44% ,0.47% ,0. 53% ,0. 60% 0.0002517  0.98810
30 €=0.00047 x T+0.41959 0,120,264,480,720 h & 4 51 0.42% ,0.48% ,0. 54% ,0. 64% ,0. 76% 0.0004682  0.99903
40 €=0.00130x T+0.41286 0,120,264,480,720 h # 251 % 0.42% ,0. 56% ,0.75% ,1.03% ,1. 35% 0.0012962  0.999 63
47 €=0.00244 x T+0.41820 0,24,48,72,96,120,144,168 h B9 81 4 0. 42% ,0.48% ,0. 53% ,0. 57% ,0. 66% ,0.72% ,0.76% ,0.83%  0.0024362  0.99228
60 €=0.00866x T+0.42138 0,24,36,48,72,96, 120 h 451 % 0.42% ,0.62% ,0.73% ,0. 86% ,1.05% ,1.23%,1.47% 0.0086625  0.998 42
71 €=0.020 14 x T+0.42459 0,12,24,36,48,72,84,96 h 524 4 0. 42% ,0.65% ,0.91% ,1. 15% ,1.40% ,1. 93% ,2. 11% ,2. 32% 0.0201433 0,998 57
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Fig. 3 Measured average values and predicted values of three

batches of samples under the long —term test condition at (5x3)°C
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