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In this Special Issue, we focus on biomineralization/pathological biomineralization
systems and the synthesis of bioinspired materials. This Special Issue promotes the cur-
rent trend of “green chemistry”, and, as such, in all published papers, only aqueous
solutions and eco-friendly additives were used for the production of well-characterized
bioinspired materials.

This Special Issue contains four papers: three original research papers and one review.
Here, a brief introduction of these papers is provided.

Kontrec et al. [1] in their paper indicate a significant contribution of initial pH to
the overall effect of all parameters relevant to precipitation processes and biomineraliza-
tion. This paper reports on the influence of initial pH and type of stirring on the kinetics,
phase composition, size, and morphology of spontaneously precipitated calcium carbonate
(CaCO3). CaCO;s is one of the most widespread biominerals formed via biomineralization
in calcifying organisms. Precipitation processes are the physicochemical basis of biominer-
alization. The main parameter controlling the precipitation of CaCOj is supersaturation,
but other parameters, such as the concentration of constituent ions and dissolved carbon
dioxide (COy) [2], the presence of additives [3,4], temperature [5], pH [6], ionic strength [7]
and hydrodynamics [8], are also known to influence and control CaCOj precipitation and,
consequently, together with the variety of biological constituents and processes, influence
biomineralization. Bearing in mind that the supersaturation, ionic strength, and activity ra-
tio of constituent ions a(Ca?*)/a(CO32~) influence the phase composition and morphology
of the precipitated CaCQOg, in the work presented in this paper, the initial values of these
parameters in all experiments were identical.

Amongst the sixty different types of biominerals, one of the most interesting to hu-
mans is calcium phosphate (CaP), the main inorganic component of vertebrate skeletons,
and it is also prominent in pathological biomineralization [9,10]. The inclusion of additives
in the precipitation system affects the rate and mechanism of CaP formation as well as
the properties of the formed solid phase(s). Erceg et al. [11] investigated the influence of
different classes of amino acids (AAs), namely, charged (aspartic acid and lysine), polar (as-
paragine and serine), and non-polar (phenylalanine) amino acids, under conditions similar
to physiological conditions. The observed differences in the effects that AAs exert on CaP
precipitation, as well as the differences in the behavior of AAs of the same class, indicated
that classification based on charge and polarity cannot satisfactorily explain the different
effects. Rather, these relatively simple molecules should be studied as specific entities. The
obtained results point to the likely complex role of AAs in biological mineralization but
also to a rather simple method of controlling CaPs properties, which are of importance in
the preparation of multifunctional bone regeneration materials.

Urolithiasis is a multifactorial disease with a high incidence and high recurrence
rate, characterized by formation of solid deposits in the urinary tract. Petrovi¢ et al. [12]
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have presented in detail an overview of the relevant papers showing that the incidence
and prevalence of urolithiasis are constantly increasing, thus presenting an important
public health issue, but there is still much to be learned about the stone formation, initial
crystallization, and interaction of crystals and epithelial cells. They pointed out that there
is a lack of understanding about the bioactive component of plant extracts as well as their
safety. Moreover, some plant extracts have been shown to be damaging to the kidneys [13].
Future research should address these issues in order to understand if these therapeutics
even reach the kidneys in an in vivo model.

Safranko et.al. [14] proposed the optimal conditions to obtain the maximum content
of the two most dominant calcium oxalate hydrate phases (monohydrate, CaC,O4H,0,
COM, and dihydrate, CaC,O402H,0, COD) using response surface methodology (RSM).
In their study, the influence of temperature, system pH, and the presence of gallic acid on
the individual hydrate phase of calcium oxalate formation was investigated. Gallic acid
is one of the most abundant phenolic acids, and it is widely distributed throughout the
plant kingdom where it is present either in free form or, more commonly, as a constituent
of tannins [15]. Regarding its biological activity, gallic acid exerts antibacterial, antiviral,
anti-inflammatory, and antioxidant effects [16,17].

By performing statistical analysis, it was observed that a higher temperature, lower
system pH, and lower amounts of added gallic acid promoted the formation of the COM
hydrate phase of calcium oxalate. However, a lower temperature, higher system pH, and
higher amounts of added gallic acid favored the formation of COD. According to the
desirability function approach, the optimal conditions for obtaining the maximum content
of COM and COD were determined and experimentally verified, showing good agreement
with the predicted data with suitable deviations of £5%. These findings could contribute
to efficient process optimization, thereby allowing for specific hydrate phases of calcium
oxalate to be obtained while elucidating the possible effects of the operating conditions on
crystal formation in the pathological biomineralization of kidney stones.

The editors thank all of the authors who participated in this Special Issue, as well as the
reviewers who provided constructive comments on all submissions. We would like to thank
the editorial staff at Crystals for their fast and professional handling of all submissions.

Biomineralization/pathological biomineralization is an important and interesting
topic, and green synthesis is a novel and exciting direction for bio-inspired material
production. We hope that this Special Issue will serve as a useful reference.
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