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Study of the stability of L—carnitine oral liquid
LIU Qing, WANG Zi—jing, DAI Xue-wen, YANG Jin-rong, FANG Zhi—zhong

Department of Pharmacy, College of Pharmacy, Tianjin Medical University, Tianjin Key Laboratory on Technologies Enabling Develop—
ment of Clinical Therapeutics and Diagnostics Theranostics  Tianjin 300070, China
Abstract Objective: To investigate the stability of L—carnitine oral liquid and to forecast its expiration date in storage at room tempera—
ture. Methods: The contents of L—carnitine were determined by HPLC. The expiration date was tested by classical constant—temperature
method. Results: The pyrolytic degradation kinetics of L—carnitine oral liquid was corresponded with the first — order kinetics. The value of
constant K determined by the classical constant —temperature method was 9.190 49E—-05 at 25 °C. The calculated time for 10% disintegra—
tion was 3.19 years. Conclusion: The expiration date for L-carnitine oral liquid may tentatively set on 3.0 years.
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Tab1 Results of recovery test of L—carnitine(n=9)
1.2.6
80%.100%.120% 1% RSD/%
/g /g 1%
3 80% 1.60 1.61 100.34
(9 ) “1217 1.60 1.63 101.57
®) w200 20 oo
° 2.00 2.01 100.49 100.38 0.85
1.2.7 2.00 2.03 101.35
120% 2.40 2.37 99.22
1.2.7.1 3.6383¢ 2.40 238 99.30
100 mL 0.1 mol-L™" HCI 50 mL 2.40 2.39 99.31
30 min 2 mL 3h, 2.5 AR IE
0.1 mol-L™" NaOH N
02mL 10 mL o 1~3,
© 0.018
1.2.7.2 3.6383¢g 0.016
100 mL 0.1 mol+L" NaOH 50 mL ous
30 min 2 mL 3h, £o010
0.1 mol L HCI o
02mL 10mL ~ 0.004 f ‘\
0.002 / ki
° 0.000 . =
12.7.3 36383 g . R— I 13
100 mL 0.1 mol* L' 3% H,0, 50 mL 1 HPLC
30 min 2 mL 3h, Fig1 HPLC chromatograms of L—carnitine acid destruction
H,0, 0.018
02mL 10 mL 0.016
0.014
° 2 0012
1.2.8 “ Z 0010
= 0.008
10 mLL 60\70\80\90 OC = 0.006
0.004
0.002
2 “1.2.27 0.000 ==
20 ul 0 5 10 15
M ° /min
2 2 HPLC
2.1 A% ;ﬁ— wh é’& “1.2.37 Fig2 HPLC chromatograms of L—carnitine base destruction



426 19
E::i :j ‘ Arrhenius 1gK = -E/2.303RT +
8 0
. 0.012 \ -2934.5/T +5.8057 1r1=0.9904,
2 0008 1 25C K Kasc = 9.190
£ 0006 \ 49E-05 105=0.105 4/Kys:=1 146.84 d =~ 3.19
0.004 \
0.002 \ - 3
0.000 S sl e s
0 5 10 15
/min N N
3 HPLC . .
Fig3 HPLC chromatograms of L—carnitine oxidant destruction 5-61
[7
26 £rlaiRkiEg “128” ’
o 20
Arrhenius K=Ae ™R
2
Tab 2 Degradation of L—carnitine oral liquid at different temper— .
atures © ng T
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T/°C t/d C/% lgC K Kose
60 0 100.00 2.000 o
12 78.68 1.895 864 351 10% tog "o
18 69.86 1.844 228 581
21 64.75 1.811 259 152
26 58.44 1.766 738 381 °
29 54.73 1.738 255 483 N
70 0 100.00 2.000
10 74.71 1.873 394 803
12 70.15 1.846 045 563
14 65.57 1.816 705 184 1o
18 58.35 1.766 007 720
22 51.20 1.709 309 107
80 0 100.00 2.000 o
5 72.85 1.862 445 315 N pH 5
8 59.02 1.770 999 205 3
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Tab 3 Regression equations and the degradation rate constants of

L—carnitine oral liquid at different temperatures

T/°C

r

K/d™

IgK

60 1gC=-0.009 0t+2.002 4
70 1gC=-0.013 2t+2.002 4
80 1gC=-0.028 7t+2.001 6
90 1gC=-0.044 8t+2.001 8

0.999 6 0.020 727 0 -1.683 463 553
0.999 7 0.030 399 6 -1.517 132 131
0.999 6 0.066 096 1 -1.179 824 165
0.999 5 0.103 174 4 —0.986 428 048
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