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CaCO3-based co-synthesis (or co-precipitation) is actively used for encapsulation of fragile biomolecules, for instance 
encapsulation into multilayer capsules and other carriers to be used for drug delivery, tissue engineering, biotechnology.1,2 

Molecules of interest can effectively be incorporated into the mesoporous vaterite CaCO3 crystals (Fig. 1) by adding them 
during the crystal synthesis at mild conditions (principle of the co-synthesis).3-5 This work explores the ability of various 
proteins to be incorporated into the crystals. The following model proteins have been tested for their loading into the crystals 
by co-synthesis: bovine serum albumin, lysozyme, α-lactalbumin, catalase, cytochrome C, insulin. The proteins can be loaded 
inside the crystals at extremely high amounts (adsorption capacity of the crystals of up to 600 mg of protein per 1 g of crystals) 
and giving a value of Gibbs free energy of about -30 kJ/mol. The research here aims to identify a correlation between physical-
chemical properties of the proteins (molecular mass, sign of charge) with the thermodynamic parameters of the protein 
loading such as equilibrium constant and Gibbs free energy. The findings of the study allow to understand the mechanism of 
the protein loading into the crystals.

Fig. 1. Scanning electron microscopy images of vaterite CaCO3 crystals at magnification x10,000 (a) and x2,000 (b).
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