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Abstract

Polymorphism, cocrystals, solvates and salt are the solid forms of drugs. The existence of polymor-
phism directly leads to the differentiation of physical and chemical properties such as appearance,
melting point and solubility. Pharmaceutical cocrystals can adjust hygroscopicity, dissolution rate,
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stability, bioavailability, and compliance without changing drug structure to achieve the ultimate goal
of improving treatment. Vanillin, as a natural auxiliary flavor, has the functions of auxiliary bacterios-
tasis, stabilizer and eutectic formation. Due to its stronger hydrogen bond tendency with API, vanil-
lin is a common eutectic formation in eutectic preparation and is widely used in drug eutectic. Based
on the research progress of vanillin polycrystalline and eutectic in recent years, the single crystal
vanillin polycrystalline, preparation method, eutectic mechanism and drug eutectic application are
described, and some new techniques for crystallization are introduced. Some examples of vanillin as
drug eutectic were also highlighted to illustrate the influence of eutectic structure on physicochemi-
cal properties, mechanical properties and bioavailability of active drug ingredients. This paper aims
to summarize the latest research progress of vanillin polycrystalline and eutectic and provide ref-
erence for its further development.
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Figure 1. Vanillin crystals: (a) Vanillin I from guaiacol on microscope slide; (b) Vanillin I and guaiacol mired fusion;
(c) Vanillin I completely solidified, showing pseudomorphic regions; (d) Vanillin I, II, and III cryatellining from melt;
(e) Unit cell of vanillin Form II; (f) Anti-parallel tape interactions formed by weak C-H---O hydrogen bonding
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Figure 2. Molecular eutectic of vanillin and two molecules of phenazine (left): (a) Perspective view which shows the shift of
the two molecules of phenazine; (b) O-H--O hydrogen bond between two molecular centroids, and bond length; (c)
O(H)---N interactions linking one phenazine and two vanillin molecules; (d) n-m stacking between phenazine molecules.
Molecular eutectic of vanillin and acridine (right): (a) The water molecule acts as a link between two acridine and one vanil-
lin molecules via hydrogen bonding; (b) View of the packing along the a-axis; (c) Layer consituted of acridine molecules, (d)
Layer consituted of vanilline and water molecules
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