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Characterization of interaction in Qingkailing Injection with clinic administration
based on isothermal titration calorimetry
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Abstract: Objective To establish a new method used for revealing the charcterization of interaction between Chinese and Western
medicinal injections. Methods Isothermal titration calorimetry (ITC) was applied to evaluating the interaction in Qingkailing
Injection (QKLI, as mode drug) with Ceftizoxime Sodium Injection (CSI) and 5% Glucose Injection (5% GI). The diversification of
Gibbs free energy (AG), enthalpy (AH), and entropy (AS) were determined to judge the reaction types of colliquefaction procedures of
different injections. Meanwhile, the fingerprints of QKLI before and after combined with the various injections were compared to
validate the results. Results During the titration procedure of QKLI and CSI, |AH| > T |AS|, that was to say the reaction was
enthalpy-driving. And the reactive profile indicated that a great deal of heat gave out during the procedure. Obviously, chemical
reactions happened and the internal component changed. On the other side, the reaction of QKLI combined with 5% GI was
entropy-driving, because |AH| < T |AS|. The reactive profile showed there was only a little heat released. So non-chemical reactions
happened and the major ingredients did not change. In addition, the results of ITC were validated by the fingerprints. Conclusion
ITC, with the virtue of convenience, speediness as well as high-sensitivity, could be utilized to evaluate the interaction in QKLI with
clinic administration. Meanwhile, ITC could be applied to the evaluation on compatibility of other kinds of Chinese and Western
medicinal injection combination.
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Fig. 1 Illustration of QKLI interaction with CSI
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Fig. 2 Illustration of QKLI interaction with 5% GI

titration (a) and heat variation (b)
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Table 1 Thermodynamic parameters of QKLI
interaction with CSI and 5% GI
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Fig. 3 HPLC-DAD fingerprint of QKLI before and after mixing with CSI
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Fig. 4 HPLC-DAD fingerprint of QKLI before
and after mixing with 5% GI
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