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Study on crystal nucleation and growth behavior of insoluble traditional Chinese
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Abstract: Objective To study the crystal nucleation and growth behavior of insoluble traditional Chinese medicine components in
supersaturated system, and lay the foundation for the design of insoluble traditional Chinese medicine supersaturated drug delivery
system. Methods The drug-loaded supersaturated system was prepared by anti-solvent method, and the process of crystal
nucleation and crystal growth was monitored by UV-vis spectroscopy. The nucleation induction time (#ind) and crystal growth rate of
six components were measured at low supersaturation and high supersaturation, respectively. The precipitation was characterized by
polarized light microscope (PLMC), X ray diffraction (XRD), and differential scanning calorimeter (DSC). Results The nucleation
induction time (find) of andrographolide, tetrahydropalmatine, paeonol, ginkgolide B, silybin and curcumin with high saturation was
less than 1 h, and the nucleation induction time of silybin and curcumin with low supersaturation was finda > 1 h. During crystal
growth, andrographolide and tetrahydropalmatine showed negative slope, while silybin, paconol, curcumin and ginkgolide B showed
positive slope. Conclusion The andrographolide and tetrahydropalmatine belong to rapid nucleation-rapid crystal growth
molecules (class I); Paeconol, ginkgolide B, higher supersaturated silybin and curcumin belong to fast nucleation-slow crystal growth

molecules (class II), lower supersaturated silybin and curcumin belong to slow nucleation-slow crystal growth molecules (class IV).
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Fig. 1 Determination of nucleation induction time of andrographolide, tetrahydropalmatine, silybin, and curcumin
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Table 3 Determination of crystal growth rate
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Fig. 2 Polarization diagram of drug in 2% DMSO solution (S = 20)
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Fig.3 DSC spectrum of API and precipitated powder
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