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Study on chem ical dynam ics and stability of edaravone

SUN Jie-yin' , ZHOU Zhi-fang , LIU Fang , YU Jian-sheng’ , ZHANG Shu-yun’ (1. Zhajang Academy ofMedical Sciences,
Hangzhou 310013, China; 2. Zhejang Zheyuan Phamaceutical Co. , Ltd. Shaoxin 312000, China)

ABSTRACT: OBJECTIVE To investigate the chemical dynamics of edaravone solution and injection, and detemin their storage
time. METHODS The constant temperature acceleration test was used according to the principles of chem ical dynam ics. The content
and related substances of edararvone was detem ined by RP-HPLC method. The reaction rate constant (k) and its tem of validity at
room temperature was calculated by Arrhenius equation. RESULTS The data showed that the kinetics of the content of edaravone so-
lution and injection followed the first order reaction, and the kinetics of related substances followed the zero order reaction. T, , of edar
avone solution and injection were 70 days and 3.2 years respectively. CONCLUSION The results shows that the stability of edara-
vone injection has been strengthened by phamaceutic method.
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Tab 1 The content and related substances of edaravone solution

at different temperature

BE(T) HE() F#(mg/ml)ELER(%) HRYE(%)

80C . O 1.5039 100.0 0.3422
0.5 1.5038 100.0 0.7932

1.0 1.4909 99.14 1.3776

1.5 1.4420 95.89 1. 5266

2.0 1.3905 92.46 2.2054

70C 0 1.5039 100.0 0.3422
1 1.5002 99.75 0.7882

2 1. 4207 94.47 1.2229

3 1.4154 94.11 2.1156

4 1.3764 91.52 2.1627

60°C 0 1.5039 100.0 0.3422
2 1.4771 98.22 0. 5880

4 1.4131 93.96 0.9740

6 1.3752 91.44 1.3169

8 1.3590 90.36 1.4977
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Fig 1 The content change of edaravone solution at different
temperature
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Fig2 The related substances change of edaravone solution at
different temperature
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k=kee ™™ B Lnk 5 1I/T HLRMX R, BF1REKE
fLZ7E 80,70, 60°C Bt & B T ¥ F) S K BE R 3 & 4B R
0.0398,0.0235,0.0137, X Lok 3¢ /T {EE, BB HE:
Lnk = 14. 5000 - 6257.714/T,r = —0.99997, M al Fif: 24
T =298K B¥, kysre =0.001505,¢y 4 = — Ln0. 9/k,5c =70d, EP
BRI KB BRAE 25C & B THEE 90% FHE 70d.
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Tab 2 The content and related substances of edaravone injec-

tion at different temperature

HE(C) HE(d) FH(mg/ml)ESETR(%) HXWHA(%)
110 0 1.5334 100.0 0.3470
0.5 1.5073 98.30 2.8075
1.0 1.4711 95.93 7.9817
1.5 1.4161 92.35 14. 4743
2.0 1.2727 83.00 22.2229
100 0 1.5334 100.0 0.3470
1 1.4602 95.23 3.7855
2 1.4068 91.74 9.1347
3 1.3631 88.89 14. 4264
4 1.2641 82.44 18.7314
%0 0 1.5336 100.0 0.3470
2 1.4478 94.42 1.8416
4 1.3747 89.65 7.9407
6 1.3409 87.44 9.1828
8 1.2832 83.68 12.1945
80 0 1.5336 100.0 0.3470
4 1.4753 96.21 1.2691
8 1.4371 93.72 4.9186
12 1.3523 88.19 11.4950
16 1.2734 83.04 15. 5248
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Fig3 The content change of edaravone injection at different
temperature
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Fig4 The related substances change of edaravone injection at

different temperature
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