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Abstract Objective: To inverstigate the photodegradation kinetic characteristics and influence factors of
montelukast sodium solution. Methods: The illumination tests were carried out for 55% methanol solution of
montelukast sodium with different concentrations. HPLC method was used to determine the concentrations of
montelukast sodium and its photolysis product at different time. The kinetic equations were fitted and the kinetic
parameters were calculated. Results: Both the degradation rate of montelukast sodium and the formation rate
of photolysis product were decreased with the increase of initial concentration of montelukast sodium. Within a
certain range, the degradation reaction of montelukast sodium uas a first—order reaction, and the photolysis product
formation reaction uas a zero—order reaction. Conclusion: The montelukast sodium solution is unstable to light,
and its degradation rate is significantly affected by the concentration.
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Fig. 1 Structure diagrams of montelukast sodium ( A ) and its photolysis product( B )
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Fig.2 HPLC chromatograms of montelukast sodium ( A ) and its photolysis product( B )
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Fig. 3 Photodegradation curves of montelukast sodium solution
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Tab.1 Correlation coefficient r* of montelukast sodium

degradation kinetics fitting curves

AR AR e RNEL BB 552 BB
(' montelukast sodium C,)/  (reaction (first ('second
(pg-ml™") order ) stage ) r stage ) r°

100 0 0.963 1 0.9919

100 1 0.997 4 0.994 1

100 2 0.962 9 0.995 8

200 0 09153 0.996 3

200 1 0.990 3 0.996 7

200 2 0.962 5 0.997 0

400 0 0.942 1 0.998 5

400 1 0.994 4 0.998 0

400 2 0.944 5 0.997 5

x2 DEAFNARERRNNNETERSH
Tab. 2 Kinetic equations and parameters of montelukast

sodium solution degradation reaction

i F RN
WU — a1 e Vefpai e e B 0,

(' montelukast (first-order kinetic ( degradation rate ( degradation

sodium, C, )/ equations ) constants ) /h™ tip)/h

(pg-mL™)
100 In( C/IC,y)=-0.557 1+4.619 0.557 1.24
200 In( C/C,)=-0.409 1+4.570 0.409 1.69
400 In( C/C,y)=-0.297 1+4.611 0.297 2.33
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Fig.4 Generation curve of montelukast sodium photolysis
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Tab.3 Correlation coefficient r* of photolysis

—

generation kinetics fitting curve

d B EIRIIG R SOV . . 55 2 BirBe
51 BB
(' montelukast sodium (‘reaction . ) ('second
O (first stage ) r )
Cy)/(pg-mL™) order ) stage ) r
100 0 0.960 1 0.9558
100 1 0.561 6 0.954 8
100 2 0.2380 0.9537
200 0 0.947 6 0.956 3
200 1 0.4722 0.954 6
200 2 0.200 5 0.952 8
400 0 0.9812 0.9792
400 1 0.527 8 0.9776
400 2 0.1889 0.9759
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Tab.4 Kinetic equations and parameters of

photolysis generation reaction

, A A B A K
i AR U 1 g ‘
. TR 15T e (photolysis
W (montelukast o .
. ( zero—order kinetic generation rate
sodium, C, )/ .
( - ) equations ) constants )/
v+ m
He (pg-mL"+h)
100 C/C,=32.155 1+7.410 2 32.155
200 C/C1,=23.518 1+10.375 23.518
400 C/C,=19.089 1+6.223 2 19.089
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