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Abstract
This work discusses various genetic types of tissue and organ biomineralization centers. It also addresses the issue of various substances that 
mineralize tissues and presents the results of attempts to dissolve the already existing biomineralization. Understanding the phenomenon of tissue 
biomineralization will contribute to its prevention and, if it has already occurred, its elimination.

Introduction
Biomineralization also known as calcification of tissues and organs 

is a process that causes many diseases and often leads to death. It has 
been diagnosed in arteries (including coronary vessels), heart valves, 
articular cartilage, tendons, skin, gallbladder, kidneys, and even in 
cancer, etc.

It can manifest as grains, crystals and irregular concretions, and 
in such cases, it is recognizable even macroscopically. Most often, 
however, it is hidden. Then, it results from the incorporation of 
elements into biological structures often damaged tissues. This 
hidden mineralization may or may not develop further into overt 
mineralization.

Two factors are necessary for the biomineralization of tissues 
to occur: the substance mineralizing tissues and the so-called 
crystallization center.

The excess of crystallizing substances in the tissues is associated 
with malfunctioning of the organs that produce these substances. For 
example, elevated cholesterol levels are the result of liver dysfunction, 
and elevated levels of calcium and phosphorus may be associated with 
disorders of the PTH, calcitonin, and vitamin D system. There are 
many such dependencies, dealt with by medicine in the broad sense of 
the word. The methods used focus on maintaining certain parameters, 
e.g. blood, urine, etc., within intervals considered as normal.

The second element determining the possibility of tissue 
biomineralization are crystallization centers. These are places in the 
tissues where the formation of both hidden and overt mineralization 
can be initiated. These places are areas of tissues subject to destruction 
processes. Such destruction, or damage, may result from various 
causes.

The presented article discusses various causes of the formation of 
tissue biomineralization centers. It is the result of over 40 years of the 
author’s research and is based on extensive literature [1-51].

Definition of Tissue Biomineralization Center
Healthy and intact biological structures usually do not have 

surface electric potential (Figure 1.1). A tissue mineralization center 
is a place in the tissues where the aforementioned hidden and overt 
mineralization can develop. Such a place is characterized by the 
presence of free atomic bonds and is endowed with electric charges. 
Thanks to this, the center catches nearby electrically charged particles 
and ions. Once they are attached to the biological structure, the 
formation of biomineralization begins at the center.

When organic molecules are near the center, organic 
biomineralization occurs, such as cholesterol deposits.

When inorganic particles are near the center, inorganic 
biomineralization occurs, e.g. calcifications.

When there are organic and inorganic molecules near the 
center, they attach to the center and form an organic-inorganic 
biomineralization (Figure 1.2).

Figure 1.1: Undamaged biological structure showing no surface 
electric charges.
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Types of Tissue Biomineralization Centers
Genetic centers of crystallization

They are the result of genetic defects that arise in many biological 
processes. They lead to deformation of atomic structures, e.g. in 
proteins, and creation of electrically charged sites in these structures 
(Figure 2.1). These sites are potential centers of crystallization. They 
can “trap” nearby charged molecules, triggering the initiation of the 
biomineralization process. They are passed down from generation to 
generation, causing hereditary tendencies to biomineralization in the 
same organs.

Crystallization centers resulting from excessive physical 
exertion

Another element that destroys tissues is excessive physical exertion 
exercise, sports, etc. As a result of high stress, tissues, tendons, 
elements of the heart, arteries, etc. may be damaged. These damaged 
sites are manifested by broken interatomic bonds, and consequently 
the formation of crystallization centers with free ionic bonds. They are 
endowed with electric charges that attract ions from the environment. 
The attracted ions built into the biological structure of the tissue are 
the beginning of its biomineralization (Figure 2.2).

Crystallization centers resulting from infection and 
inflammation

Microorganisms that infect us produce various types of toxins 
during their life processes. They are often extremely aggressive and 
cause disease symptoms. These toxins also affect tissues by damaging 
their structures (Figure 2.3). The result is breaking of inter atomic 

bonds in the structures damaged by these toxins, i.e. formation of 
places that are electrically charged. The field formed around these 
places is the (attraction) zone for electrically charged ions, i.e. it 
functions as a crystallization center. In some cases, the body heals such 
places by itself.

Crystallization centers resulting from environmental 
contamination

a.	 Food

b.	 Water

c.	 Air

d.	 Radiation (various types)

Various types of substances introduced into our body with food, 
water or the air we breathe may lead to destruction of tissues and 
organs. The phenomenon is well-known, so I will not describe it here. 
The result of those interactions is damage to the biological structures 
of various organs (Figure 2.4).

Crystallization Phenomenon in the Crystallization 
Centers
Crystallization of organic substances

In the case when electrically charged cholesterol particles are 
present in the vicinity of the crystallization center, they bind to the 
damaged biological structure (Figure 3.1). As a result, a new biological 
structure is created and the tissues subject to the biomineralization 
process do not perform their tasks properly. That in turn causes tissue 
and organ dysfunction.

Figure 1.2: Examples of different tissue biomineralization.
1. Phosphate mineralization hardening the wall of the coronary artery (arrows); 2. Cross-section of the coronary artery with organic-inorganic 
mineralization concentrations (arrows), Scanning microscope; 3. Inorganic (phosphate) concentration in the cartilage of the hip joint (arrows); 4. 
A grain of inorganic mineralization in the tendon; 5. Cholesterol mineralization in the form of boat-shaped crystals in the mass of microcrystalline 
cholesterol. Polarizing microscope, slide stained with hematoxylin; 6. Microcrystals of inorganic mineralization on the endothelial surface of the 
artery in the base of the brain. Scanning microscope.
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Figure 2.1: 1. Genetically deformed biological structure. Deformation can be passed down from generation to generation, favoring the 
biomineralization of tissues of the same organ; 2. Micrograph of the endothelial surface of the femoral artery with marked (genetic?) damage sites. 
Scanning microscope.

Figure 2.2: 1. A damaged, electrically charged fragment of the biological structure of the protein in an aortic valve of the heart, constituting the 
center of biomineralization; 2. Collagen fibers of the mitral heart valve leaf with marked places where they separate from each other to form 
biomineralization centers. A valve from thevalve bank. Scanning microscope.
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Figure 2.3: 1. Biological structure damaged by toxins produced by infecting microorganisms. “Erosions” are places (centers of mineralization) 
endowed with electric charges of damaged interatomic bonds of a biological structure. This is where the formation of deposits begins; 2. Damaged 
endothelial surface reconstructed as a result of “self-healing”.

Figure 2.4: 1. Destruction of the biological structure in the heart valve by air containing SO2 or another chemical agent penetrating into the blood; 
2. Micrograph of the aortic valve with a damaged structure. Organic biomineralization, represented by plaques of cholesterol crystals, developed in 
the crystallization center formed as a result of the structure’s destruction. Scanningmicroscope.
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Figure 3.1: 1. Incorporation of the cholesterol structure into the crystallization center initiating the formation of a cholesterol deposit, e.g. in an 
artery; 2. Cholesterol crystals on the inner wall of the artery in the base of the brain. Scanning microscope.

Crystallization of inorganic substances
If there are elevated amounts of calcium and phosphorus ions 

in the vicinity of the crystallization center, the process of so-called 
calcification begins (Figure 3.2). It contains calcium phosphates with 
various degrees of hydration and crystals of carbonate hydroxyapatite.

Mixed organic-inorganic crystallization
In the presence of charged organic and inorganic particles near the 

crystallization center, a deposit (e.g. so-called atherosclerotic plaque) 
is formed, built, for instance, of cholesterol and phosphates (Figures 
1.1, 1.2 and 2.2).

Dissolution of Arterial Biomineralization
Dissolution of organic substances crystallizing in tissues

It is a complex procedure because organic mineralization can be 
multi-phase, i.e. composed of various components: fats, cholesterol, 
etc. Most often, the main ingredient is cholesterol. In vitro studies 
have shown [32,33] that ethyl alcohol may be one of the solvents of 
cholesterol. Dissolution experiments on cholesterol-filled arteries have 
shown that some of the cholesterol was dissolved (Figure 4.1).

Crystallization from the solution used to dissolve the deposits 
allowed for the crystallization of cholesterol crystals with a size of up 
to 0.5mm.

Dissolution of inorganic substances crystallizing in tissues
Experiments on the dissolution of inorganic (phosphate) 

mineralization identified in arteries, but also in other tissues, were 
conducted with the use of various “solvents”. One of the best despite 

unfavorable phosphate solubility product turned out to be water 
(Figure 4.2).

Dissolution of mixed organic-inorganic substances 
mineralizing the tissues

The most commonly recognized tissue mineralization, mixed 
organic-inorganic with different proportions of both components, 
requires complex solvents. Their use may determine the success of the 
dissolution process and directly improve the organ function.

Blockers of Crystallization Centers
One of the ways to combat tissue biomineralization may be the 

use of crystallization center blockers. These should be substances that 
bind to the damaged tissue in the center of crystallization, thanks to 
which the electric field will be eliminated, no longer “pulling” ions to 
mineralize the tissue.

The blocker particles should have a one-sided electric charge, 
thanks to which they will connect to the structure of the crystallization 
center (Figure 5). Their use should eliminate the electrical potential 
of the crystallization center, thereby eliminating the possibility of ion 
attachment and biomineralization.

Theoretical work on crystallization center blockers continues.

Summary
Various aspects of tissue biomineralization were presented. They 

maybe the basis of many new, important research works leading to 
both prevention of biomineralization and elimination of existing 
biomineralization. The importance of these studies cannot be 
overestimated.
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Figure 3.2: 1. Crystallization of calcium phosphates in a crystallization center formed in an artery; 2. An aggregate of carbonate hydroxyapatite microcrystals 
on the surface of the artery. Scanning microscope.

Figure 4.1: 1. Dissolving cholesterol from the femoral artery. Breaking the bonds of cholesterol particles from the center in the protein structure of the 
artery; 2. Cholesterol crystal grown from the solvent passed through an artery filled with cholesterol. Digital microscope.
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Figure 4.2: 1. Diagram of detaching phosphate and calcium ions from the biological structure during dissolution of inorganic (phosphate) mineralization; 2. 
Degraded (partially dissolved) surface of fine crystalline phosphate mineralization. Scanning microscope.

Figure 5: Graphical image of the role of crystallization center blocker eliminating a biomineralization center.
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