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Fig.1 Research history of vaterite and its applications in drug carriers and controlled release '
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Table 1 The advantages and disadvantages of the preparation of vaterite
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Table 2 Comparation of drug loading properties of vaterite
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Table 3 Controlled release capabilities of vaterite under different synthesis approaches
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DOX: Fi# % (hydroxydaunorubicin); BS-12: + ke —HIIEME Z MR (dodecyl-N,N-dimethylglycine) ; apt: #ZERIEN{A (aptamer) ;
Tris: =¥2FIEILF &E ( (hydroxymethyl) aminomethane); SOD: 4L L (superoxide dismutase); DIR-DOX-Gd: 1,10-—1
J\FiH-3,3,30,30-PU F L = ik 5l (DIR, 1,10-dioctadecyl-3,3,30,30-tetramethylindotricarbocyanine iodide); Gd: %L (gadolinium); PS:
57 (photosensitizer); CIAIPc: Z4%8MK? (chloro-aluminum phthalocyanine)
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Fig. 6 Controlled release of vaterite
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Table 4 Studies of drug carry and loading of vaterite in cell experiments
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Fig. 8 Animal experimental study on the drug delivery system of vaterite
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Abstract Currently, the drug delivery system (DDS) based on nanomaterials has become a hot interdisciplinary
research topic. One of the core issues is drug loading and controlled release, in which the key lever is carriers.
Vaterite, as an inorganic porous nano-material, is one metastable structure of calcium carbonate, full of micro or
nano porous. Recently, vaterite has attracted more and more attention, due to its significant advantages, such as
rich resources, easy preparations, low cost, simple loading procedures, good biocompatibility and many other
good points. Vaterite, gained from suitable preparation strategies, can not only possess the good drug carrying
performance, like high loading capacity and stable loading efficiency, but also improve the drug release ability,

showing the better drug delivery effects, such as targeting release, pH sensitive release, photothermal controlled
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release, magnetic assistant release, optothermal controlled release. At the same time, the vaterite carriers, with
good safety itself, can protect proteins, enzymes, or other drugs from degradation or inactivation, help imaging or
visualization with loading fluorescent drugs in vitro and in vivo, and play synergistic effects with other therapy
approaches, like photodynamic therapy, sonodynamic therapy, and thermochemotherapy. Latterly, some renewed
reports in drug loading and controlled release have led to their widespread applications in diverse fields, from cell
level to clinical studies. This review introduces the basic characteristics of vaterite and briefly summarizes its
research history, followed by synthesis strategies. We subsequently highlight recent developments in drug loading
and controlled release, with an emphasis on the advantages, quantity capacity, and comparations. Furthermore,
new opportunities for using vaterite in cell level and animal level are detailed. Finally, the possible problems and
development trends are discussed.
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