
 

 

BIOELECTRONIC INTERPRETATION OF HUMAN COGNITIVE PROCESSES 
 
                                               
Abstract 

     The idea of   coupling chemical-electronic processes with cybernetic-informational processes in a 

biological system is currently completely foreign in the area of classical life research. The aim of this 

work is to direct attention towards filling this type of cognitive gap. Human life is not only a matter 

of biology and biochemistry, it is also a quantum-cybernetic-informational and bioelectronic 

construction that affects human health, disease and behavior. Chemical power supply of a biological 

system is combined with electronic processes operating on organic semiconductors together with the 

function of piezoelectrics, pyroelectrics and ferroelectrics. The control of the human biological 

system is carried out through a network of information channels, electron, ion, photon, phonon, 

soliton, magnon - free radical, as well as bioplasmic - each of these channels can be a carrier of 

information for the biological system in itself, or can function collectively in the bioplasma system 

(Sedlak, 1980; Adamski, 2006a). 

       The action of solitons and spins in the human biological system provides a basis for viewing 

psychobiological processes in a different light than biology, psychology and medicine currently do. 

Spin and soliton waves create a different image of the world from the electromagnetic wave received 

by the visual receptor. Solitons generated in the heart are responsible for the electrical activity of the 

heart, as well as for emotional states in humans. It can be was concluded that we are dealing with a 

second center that creates the structure of the image of the world and is responsible for the 

psychophysical development of humans, health and disease. 
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Introduction 

1. Bioelectronic properties of the human biological system 

    The biochemical model that has existed for over 100 years is insufficient in explaining the 

phenomenon of life. Translating everything into the criteria of classical chemistry or electrochemistry 

gives the impression of going backwards. In addition to the traditional, well-known chemical 

reactions, a new reality is opening up, operating on the bioelectronic model of life. In this model, the 

human organism is understood as an electronic integrated circuit made of piezoelectric, pyroelectric 

and semiconductor elements, with a biochemical, bioelectronic, informational and biocybernetic 

construction, which is responsible for modeling the structure and functions of biological, optical and 

quantum biocomputers, managed by quantum processes in an electronic way, surrounded by 

electrostasis, filled with bioplasma emitting a biological field to the outside. In this integrated circuit, 

referred to as the soma, there is a central system in the brain that can control and coordinate the whole. 
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Control is achieved through a network of information channels: electron, photon, phonon, soliton, 

spin, ion and bioplasmic (Sedlak1979),(Adamski 2011). 

    The novelty of the bioelectronic model is that it takes into account the submolecular level of 

organization of the biosystems of a living system and assumes that the beginning of life occurred in 

the course of the coupling of chemical reactions with electronic processes in biological structures. 

This model reaches to quantum foundations and shows the material unity of man with the natural 

world, as well as the unity of being itself and recognizes that the quantum level is the level to which 

soma and psyche can be reduced together with their structure and function. Here, at the quantum 

bottom of life, there is no longer a difference between life and consciousness, between psyche and 

bios. Here there is quantum unity. Here the cooperation between chemical and electronic processes 

has been established. At this level, consciousness has an energetic and informational nature and is a 

factor activating the soma, by activating bioelectronic processes (Sedlak, 1979). 

      From the entire electromagnetic wave band, the visual receptor selected only a wave with a length 

of 330-750 nanometers. The rest of the spectrum is received by the entire mass of protein 

semiconductors to a much weaker extent than the senses, but constantly. A similar problem occurs in 

the sense of hearing. Only sounds in a narrowed range of hearing from 16 to 20,000 hertz reach the 

ear. Again, the biological system "hears" with the entire mass of biological piezoelectrics in a wide 

range of frequencies, both infrasound and suprasound. It "hears" with the change of polari-zation and 

electrostriction of biological piezoelectrics. The organism, possessing this electronic material, will 

never escape from information, it receives it widely and subtly (Sedlak 1988 p. 130). 

     Modern biosystems in science are considered at the level of corpuscular structures, omitting 

energy and information structures. By shifting the cognitive emphasis towards energy and 

information structures, the organism can be understood as a quantum generator of electromagnetic, 

acoustic, spin soliton and bioplasmic information. In a biological system, information is superior to 

mass and energy. It affects all psychobiological processes and is responsible for their structure, 

function and their entire development. Thanks to the properties of semiconductor proteins and 

melanins, electrons can move long distances without losing energy. Ionic currents are extinguished 

at short distances because ions are much larger than electrons. In protein semiconductors, the energy 

of the electron would be preserved and transmitted as information. The term information is analogous 

to the term energy. Information is defined as the ability to organize a system or maintain it in an 

organized state (Latawiec, 1995). Information, alongside mass and energy, is currently considered 

the third basic structural element of reality. The characteristic feature of biological information is 

transformed mass and the energy associated with it. This is a different case than that considered in 

physics. For a physicist, energy is a carrier of information, for a biologist, information transport takes 

place on a carrier of mass and energy. Biological information combines the corpuscular features of 

mass transport and wave-like electromagnetic and acoustic features. (Stonier, 1990 p. 26). 

Commented [adigun ak8]: Use a recent source if 
available. The authors should be cited (Sedlak, 1979; 
Adamski, 2011). 

Commented [adigun ak9]: Provide a source of this 
information 

Commented [adigun ak10]: Paraphrase to be 
meaningful and comprehensible. 

Commented [adigun ak11]: This paragraph needs 
citations. It looks like it is from Sedlak. 

Commented [adigun ak12]: Only Sedlak, Sedlak, and 
Sedlack, the author needs to look for other literature on 
this topic. 

Commented [adigun ak13]: Source please! 

Commented [adigun ak14]: Reframe these words. It 
does not sound academic. 



 

 

     Stonier believes (1990 p. 107) that information cannot only organize matter and energy, but also 

information itself, e.g. a process that occurs in our brains and computers. This refers not only to the 

process of creating meta-information (i.e. information about information), but also to information 

meta-levels. Information can also be considered from the perspective of issues related to signs, 

symbols, carriers, semantic meanings and issues related to sending this information at a distance and 

exchanging it using the so-called communication technique (Kowalczyk, 1981 p. 67). The biological 

effects conditioned by these mutual interactions depend no longer on the amount of energy brought 

into a given system, but on the information brought into it (Sedlak, 1980). 

 

2. Piezoelectricity as a permanent feature of a biological system 

   The essence of a biological system includes piezoelectricity, pyroelectricity and semiconductivity. 

Piezoelectrics can convert mechanical energy into electrical energy and vice versa. A pulsating 

electric field applied to a piezoelectric causes it to vibrate (referred to as electrostriction), genera-ting 

a quantum acoustic wave. Applying a variable electric field to a piezoelectric crystal causes 

continuous mechanical vibrations to be forced, which are the strongest when the excitation is equal 

to the natural frequency of the mechanical vibrations of the crystal. During electrostriction, the 

piezoelectric vibrates and emits phonons in the form of a quantum-acoustic wave (Krajewski, 1970). 

   The piezoelectric phenomenon was discovered in 1880 by the brothers Pierre and Jacques Curie. It 

occurs in anisotropic dielectric media with a specific crystallographic structure. It consists in the fact 

that during compression or stretching of some crystals, opposite electric charges appear on their 

edges. As a result of the stress, the piezoelectric crystal will polarize, as a result of which electric 

charges will appear on the appropriate planes of the crystal and an electric field will be created 

(Soluch, 1980, p. 231). 

       If there are no external electrical and mechanical interactions, the piezoelectric crystal lattice is 

undeformed and electrically neutral. Crystals with a center of symmetry do not exhibit piezoelectric 

properties. Some piezoelectric crystals are characterized by constant polarization even when there 

are no external interactions. Such crystals are called pyroelectrics. The ability of piezoelectric 

crystals to polarize at the expense of mechanical interactions and the ability to deform at the 

expense of applied electric fields allows them to be considered as electromechanical transducers 

(Kleszczewski, 1997, p. 370). 
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    Fig. 1. Piezoelectric effect occurring during compression and stretching of a plate. 

 

    In biological sciences, the piezoelectric phenomenon is attributed to a significant role in the 

functioning of many biological tissues. Yasuda (1954) discovered the occurrence of piezoelectric 

polarization during bone compression. Fukada and Yasuda (1957; p.119) conducted further 

experiments on the piezoelectric effect onf bone, collagen and tendon (Fukada, Yasuda, 1964, p.119). 

(Bassett, Andrew 1968). Shamos, Lavine 1967 confirmed the existence of deformation-induced 

electric potential in bone and other tissues. The generation of electric charges by walking depends on 

cyclic changes in the acting mechanical force. The application of a mechanical force to bone produces 

an electric potential, which then decays exponentially as the force is maintained. Eventually, the 

potential drops to zero when the deforming force is removed and the displaced charges return to their 

resting state and a pulse of opposite polarity is generated. 

     Athenstaedt conducted research on the piezoelectricity of collagen and keratin. He noticed that 

collagen and keratin structures exhibit electric polarization in two directions. Longitudinal 

polarization - occurs in the direction of the alignment fibers, again the outer-inner polarization in the 

direction of the cross-section through the fiber layer. This means that collagen, as the basic organic 

component of the biological system, contains a crystalline structure (Athenstaedt 1987). 

     Piezoelectricity was also studied in blood vessels (Fukada, 1968, p. 203), (Fukada, Hara 1968, p. 

778), as well as collagen fibers (Goes et al. 2002, p. 468), from which it was concluded that fibrous 

proteins are responsible for piezoelectric behavior in biological tissues. 

    Fukada, Ueda, (1971) also further studied the piezoelectric effect in muscles – in actin and myosin 

fibers. In keratin and collagen, the value of piezoelectric modules decreases with increasing humidity 

(Fukada, 1974. Other researchers such as Giuzelsu and Akcasu (1974) demonstrated piezoele-ctricity 

for nerves, while Shamos and Lavine (1967) demonstrated piezoelectricity for the intestine. Giuzelsu 

and Akcasu (1974) believed that the piezoelectric effect depends on the amount of water, protein and 

fatty acids in the membrane. In the human biological system, bioelectronic processes resulting from 

piezoelectricity and pyroelectricity occur in: - mechanoreceptors (sense of touch and hearing), - 

thermoreceptors in the sense of temperature; baroreceptors; - the process of breathing and speech;- 

the process of fertilization of the egg cell,- during sexual arousal; in the blood circulatory system; - 

during intestinal work – peristaltic movements, etc.; - proprioceptors; 

     Every organism needs polarization of the biological piezoelectric, the lack of this polarization 

leads to pathological states in the organism, e.g. when children do not experience touch, they show 

reduced motor and mental functioning (Restak, Richard (1988, p. 87). 

    Infants touch everything in their environment, through touch they learn the dimensions of surfaces, 

lines and colors. Touch is very important for vision. A child reaches out for a new thing to touch it. 

A child sees the world in such a way that the image of the object falls on the retina, in an inverted 

way. Touch and movement adjust the newly seen world to the true physical orientation. The lack of 
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experiencing touch and the possibility of touching can inhibit the development of nerves and can lead 

to the underdevelopment of essential body functions and even death. Experiencing constant touch in 

newborns significantly reduces the number of deaths, stimulates sensory-motor development, the 

growth of the nervous network and the skeletal system (Pearce 1986, p. 79). 

    In the piezoelectric process, the generated electrical energy affects the arrangement of extracellular 

macromolecules, the behavior of cells-their nutrition, movement, by-products, specialization, rate of 

reproduction, synthetic efficiency, membrane permeability and can also cause major changes in bone 

architecture (Andrew, Bassett 1967, p.267). 

      Cellular and extracellular piezoelectric influences, expressed as an electrical stimulus (electric 

field) have a decisive influence on cellular and intercellular biocommunication, as well as on the work 

of the protein, DNA and melanin biocomputer . 

 

3. Pyroelectric properties of biological structures 

    The pyroelectric phenomenon causes the formation of electric charges on the surface of dielectric 

crystals during their heating or cooling. During heating, one end of the pyroelectric acquires a positive 

charge, and the other one, a negative one (Soluch, 1980, p.34). The formation of charges depends on 

the rate of temperature change. Variable temperature produces spontaneous polarization, which leads 

to the alignment of dielectric charges in a specific direction, even when there is no external electric 

field. All pyroelectric crystals are also piezoelectrics. Inhomogeneous temperature changes cause 

their deformation, as a result of which, secondary polarization of piezoelectric origin occurs, adding 

up to the primary pyroelectric polarization (Chełkowski, 1979, p.324). 

      Any mechanical change in length or any deformation of a pyroelectric body causes a change in 

its dipole moment and produces a piezoelectric effect. In pyroelectric crystals, the opposite 

phenomenon can also occur, which is the electrocaloric effect, which consists in changing the 

temperature of the pyroelectric under the influence of an electric field. It should be mentioned that 

the action of an electric field on a piezoelectric can cause the phenomenon of electrostriction (Kawai, 

1970, p. 416). In 1966, S. Lang proved that collagen fibers exhibit pyroelectric properties. Two years 

later, Athenstaedt (1967a; 1967b) dealt with the pyro and piezoelectric problem on a larger scale. He 

proved that teeth, bones, tendons, collagen fibers and keratin exhibit pyro and piezoelectric properties. 

The epidermis of animals and plants exhibits pyroelectric and piezoelectric reactions, which are 

directly related to external temperature changes, or touch and pressure. Pyroelectric reactions of the 

outer surface of the epidermis always have a negative electric sign when heated, and a positive sign 

when cooled. Piezoelectric reactions always have a positive sign during compression (corresponding 

to the pyroelectric reaction during cooling) and a negative sign during stretching (corresponding to 

the pyroelectric reaction during heating) (Athenthaedt, 1974, p. 72). 
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4. Semiconductor properties of biological mass 

     A semiconductor whose conductivity depends on the number of electrons transferred from the 

base band to the conduction band is called an intrinsic semiconductor. When an electron from the 

base band is transferred to the conduction band, a gap remains and is called a hole. Such a hole in the 

base band behaves in a sense similarly to an electron in the conduction band. Semiconductors in 

which there is a predominance of electronic conductivity over hole conductivity are called "n" type 

semiconductors. Semiconductors in which there is a predominance of hole conductivity over 

electronic conductivity are called such a semiconductor of the "p" type (Kleszczewski, 1997). 

   In a semiconductor, the electrical conductivity increases with increasing temperature. In 

semiconductors, two types of charge carriers occur simultaneously - electrons and holes. A hole, 

similarly to an electron, can be assigned a certain wave function. Due to the fact that a hole is 

equivalent to a single positive charge and polarizes the area around it, it can bind a free electron after 

applying an external electric field with simultaneous interaction of thermal lattice vibrations, or tear 

an electron from an adjacent bond, creating a hole there. If impurities are the cause of holes, we will 

call these levels acceptors and if they are the source of free electrons appearing in the conduction 

band, we will call them donor levels (Watson, 1999, p. 90). The Hall effect provides a direct numerical 

measurement of current carriers in semiconductors and allows us to decide whether a semiconductor 

is of the "n" or "p" type. The p-n junction acts as a rectifier, i.e. it has the ability to conduct electric 

current in one direction much better than in the other. Light incident on a semiconductor can transfer 

electrons from the valence band to the conduction band, provided that the energy of the light is greater 

than the width of the energy gap. Semiconductors respond not only to light energy, magnetic and 

electric fields, heat, but also to mechanical forces (Brophy, 1966). 

     When an electron receives a certain energy under the influence of an absorbed photon or thermal 

motion, it passes into an excited state in an electric field and creates a common system with a positive 

hole - called an exciton. In 1946, Szent-Györgyi demonstrated the existence of electronic conduction 

in dried protein layers. In his work, he proved that the molecular structure of many parts of the cell is 

sufficiently regular and that semiconduction is possible there. Protein particles are equipped with a 

kind of stopping place for mobile electrons and can be connected in long chains. Thanks to this, 

electrons can move over long distances without losing energy. In protein semiconductors, the electron 

energy is conserved and transmitted as information. 

    Eley (1968), ( Eley, Parfitt et al.1953) based on his studies shows that plasma albumin, fibrinogen 

and elastin have semiconducting properties, with a band gap of 2.1 to 2.6 eV. For other proteins, the 

activation energy ranged from 2.6 eV to 3.1 eV ( Eley, Spivey1960 ). 

   Protein conduction is undoubtedly electronic in nature. Similar systems include the pigments 

melanin, neuromelanin (Stępień, Wilczok 1994), as well as rhodopsin, which, under the influence of 

light absorption, causes reactions of electrical impulses in the optic nerve (Rosenberg 1971). 
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     Melanin is characterized by the following features from an electronic and physical point of view: 

the ability to conduct protons;  

- the ability to absorb light of all wavelengths; 

- photoconductor and amorphous semiconductor properties ( Strzelecka, 1982); 

- donor-acceptor properties (Matuszak, 2001; Osak et al. 1995). 

- increased resistance to light and ultraviolet radiation; 

- generation of excited electrons and photons ( Corry, et al., 1976, p. 321); 

- selective susceptibility to phonons; in addition, melanin can act as a photon-to-phonon converter 

   and the reverse process ( Mc Ginnes, Corry, Proctor 1974). 

- paramagnetism ( Pasenkiewicz-Gierula 982). 

 

5. Ferroelectricity in biological structures 

    Ferroelectrics are bodies in which spontaneous polarization occurs in a certain temperature range 

in the absence of an electric field. Ferroelectrics undergo deformation under the influence of an 

external electric field, which is proportional to the square of the field intensity. This phenomenon is 

called electrostriction. All ferroelectrics, apart from electrostriction, exhibit piezoelectric and 

pyroelectric effects (Smoleński, Krajnik 1971). 

    Ferroelectrics belong to dielectrics, i.e. substances with very low or zero 

electrical conductivity. We distinguish the following types of polarization: 

 electronic,  ionic,  orientational.  

Electronic polarization occurs in atoms or ions when the center of gravity of the electron cloud 

moves relative to the nucleus under the influence of an electric field. 

     In ionic polarization, the electric field causes displacements of the positive and negative ions of a 

given substance relative to each other. Orientational polarization occurs in dielectrics whose 

molecules have permanent dipole moments. In the absence of a field, the dipole moments are 

randomly oriented due to thermal vibrations, so the resultant dipole moment of the sample is zero. 

After applying an electric field, the sample obtains a dipole moment parallel to the direction of the 

field. The total polarization of the dielectric is the sum of electronic, ionic and orientational 

polarization (Krajewski, 1970). 

     Dipoles without an electric field are loose and disorganized. In an electric field, the dipoles are 

organized, negative charges on one side and positive charges on the other. Electric dipole -a system 

of two opposite electric charges q, placed at a distance l from each other. The line passing through 

both charges is called the dipole axis; such dipoles exhibit an electric dipole moment. 

Magnetic dipole -a system that generates a magnetic field characterized by a magnetic dipole 

moment, for example a magnet. In pyroelectrics, spontaneous polarization occurs over the entire 

temperature range, up to the melting point. Ferroelectrics are a special case of pyroelectrics, in 
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which spontaneous polarization occurs, over a certain temperature range. All ferroelectrics are 

characterized by a certain temperature at which the ferroelectric state completely disappears - this is 

called the phase transition temperature called the Curie temperature ( TC), each material has its own 

transition temperature. When ferroelectric properties disappear, piezoelectric properties also 

disappear (Scott, 2013). 

      Ferroelectrics can be both pyroelectric and piezoelectric, which means that they have the ability 

to generate electric charges on their surfaces under the influence of temperature changes or 

mechanical pressure. In other words, if a ferroelectric is heated or cooled, or compressed or 

stretched, an electric charge (electric voltage) will appear on its surfaces ( Tan and Li, 2015 ).      

 

6. The importance of ferroelectricity for the biological system 

     Scientists from the University of Washington have investigated the ferroelectric properties of the 

tropoelastin protein (Wise, et al. 2014). 

    Elastin, as a key protein found in connective tissues, is an important structural component of the 

lungs, heart and arteries, is ferroelectric (Liu et al. 2013), (Liu et al. 2012), and plays important 

physiological roles in the morphogenesis of blood vessels (Brooke 2003), homeostasis (Faury 2001) 

and in the regulation of cell functions (Debelle, 1999). 

    It provides the necessary elasticity and resilience to the aorta, lungs, ligaments and skin subjected 

to repeated mechanical and physiological loads (Daamen et al. 2007), (Mithieux et al.2013). 

    Ferroelectric polarization of elastin affects the proliferation and organization of vascular smooth 

muscle and contributes to arterial morphogenesis (Li, Dy, et al. 1998), (Baldock, et al. 2011). 

   Ferroelectric switching may help to suppress increased pulsatile flow and blood pressure in arteries 

to reduce distal pulse stress. Elastin polarization may also help to regulate the proliferation and 

organization of vascular smooth muscle and contribute to arterial morphogenesis (Li et al. 1998). 

     Ferroelectric switching in elastin has been reported to be suppressed by glucose (Liu et al. 2013). 

In addition to lysozyme, one of the nucleobases, thymine, has been shown to be ferroelectric and 

therefore piezoelectric in crystalline form (Bdikin, I. et al. 2015). 

   The authors of these studies present the thesis that thymine ferroelectricity can find wide 

possibilities in creating new bases that are currently unknown and at the same time for reconstructing 

bases occurring in the DNA of the genetic chain. This opens a new path for the use of thymine in the 

treatment of infectious diseases. All this will be done on a piezoelectric and ferroelectric basis, in 

which the electric field will play an important role (Guerin, et al. 2019). 

   In the DNA molecule, thymine combines with adenine through two hydrogen bonds, thus 

stabilizing the composition of the nucleic acid and taking part in pairing and replication. The most 

important feature of ferroelectricity is polarization, i.e. combining thymine with adenine in DNA 

through a direct current electric field and the work of solitons (Liu, et al. 2013). Elastin and collagen 
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is a protein present in all connective tissues of vertebrates, providing the necessary elasticity and 

resilience of the aorta, lungs, ligaments and skin subjected to repeated physiological loads. This has 

found wide application in mechanoreceptors, especially in the sense of touch and hearing, 

proprioceptors located in muscles, tendons, joint capsules and periosteum, conditioning the feeling 

of movement and position of body parts relative to the environment, baroreceptors responsible for 

the functioning of the heart, lungs and other organs in the biological system and thermoreceptors. 

There is a huge unknown field to be explored in order to gain a basic understanding of biological 

ferroelectricity. 

 

 

 

7. Biocomputer information management in sensory processes 

    A significant element of a computer is the processor. It is a device designed to process information 

by transforming input data into final (output) results. In order for the processor to perform these 

activities, it must receive an action program that specifies the method of data processing. In addition 

to the processor, the computer includes a set of systems for inputting and outputting information. 

Programs and data are stored in semiconductor memory. Semiconductor memories are digital 

integrated circuits designed to store larger amounts of information in binary form. The memory 

capacity is given in bits or bytes (Feichtinger, 1988). 

    Another important role in computers is played by transistors, which can be treated as combinations 

of two semiconductor rectifying junctions in a p-n-p or n-p-n system. The n-p-n region is called the 

emitter, base and collector. Transistors can act as current amplifiers or voltage amplifiers, they are 

generally used in computers as electronic switches, because a small base current can be used to control 

and switch into a large collector current. The base-emitter junction serves as a diode junction. 

Depending on the type, transistors can switch currents from 50 mA to several amps and voltages from 

20 to 1000 V. Such switching can occur at a speed of even several million times per second. 

(Feichtinger 1988 p.148) 

     The author hypothesizes that receptor cells are controlled by a protein biocomputer in the cell 

membranes, a DNA biocomputer located in the cell nucleus, and a melanin biocomputer. Each of 

these computers has a separate information carrier. And so: 

The protein biocomputer is powered by an electric field and a spin field. The information carrier 

in this biocomputer is an acoustic wave, and a soliton wave. 

DNA biocomputer -is powered by an electric field, the information carrier is an acoustic wave 

          and laser light. 

Melanin biocomputer -is powered by an electric field and a spin field, the information carrier 

is an electromagnetic wave, an acoustic wave and a soliton wave. 
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Protein biocomputer -the cell membrane is made of a protein-lipid structure. Protein is a 

piezoelectric. There are unpaired electrons in the protein, which create free radicals, such as: 

superoxide radical, hydroxide radical and nitric oxide. Free radicals have the ability to activate spins: 

electron, photon, other elementary particles and atomic in a rotating motion. Activation of spins into 

clockwise or counterclockwise rotation is associated with the creation of a spin field (torsion), which 

is modulated by the electric field resulting from the piezoelectricity of the protein. In biological 

membranes there are enzymes that act as transistors (Hu, Wu,(2003),(Shipov 1993). 

     Achievements in the field of molecular electronics show that it is possible to synthesize single 

molecules that act as ordinary transistors, diodes, wires and other important elements of today's 

microcircuits. Single particles can conduct electric current, as well as block its flow and store 

information recorded in electric charge and can act as a transistor (Zhou et al. 1997). 

     Due to appropriate conformational changes, enzymes can function as molecular switches and are 

considered natural diodes or transistors (Cardenas 1991), (Wnuk 1995). 

   According to Hameroff and Penrose, microtubules and cytoskeleton perform the function of a 

microprocessor and should be considered cellular biocomputers (Hameroff 2007),(Penrose, 

Hameroff, 1995). 

     Protein biocomputers in biological membranes create a biointernet network and constitute an 

information center in cellular transmission. The protein biocomputer would have the task of 

processing the stimulus that would reach the brain, as a central device managing the entire biological 

system. 

DNA biocomputer - Watson and Crick in 1953 discovered that DNA consists of a double helix and 

contains sugar, phosphorus and bases: purines- adenine (A), guanine, (G), and pyrimidines- cytosine 

(C) and thymine (T). Information in DNA is recorded in a four-letter language (Crick, 1996 p.88). 

The structure of DNA is a matrix for protein synthesis, the sequence of bases in DNA encodes the 

sequence of amino acids in the appropriate protein to replicate DNA (Lewiński, 1996). Polymerase 

and the four-letter language constitute the structure of the DNA biocomputer. Fukada and Ando 

(1972) demonstrated the piezoelectric properties of DNA. Albert Popp (1883; 1992) demonstrated 

revealed that DNA emits laser light in the range from 200 nm to 600 nm (Popp, 1983, 1992). 

     The DNA biocomputer is powered by electrical energy generated from piezoelectricity and creates 

a biointernet network in which the information carrier is laser light and acoustic wave. 

Melanin biocomputer Melanin is a piezoelectric and pyroelectric, which, under the influence of 

temperature and mechanical energy, releases an electric field. It is also a free radical. Melanin has the 

ability to convert light into sound and vice versa. Light travels 300 thousand km/sec, and sound again 

340 m/sec, i.e. that is, melanin converts a photon into a phonon and vice versa. Melanin also has the 

ability to convert light into a torsion field (spin field), or a photon into a neutrino. Melanin 

biocomputer would be powered by an electric field and a spin field (Adamski, 2009). 
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      Melanin biocomputers occur wherever melanin is found. It is most intense in the skin, hair, 

choroid, iris, substantia nigra of the brain and in the inner ear. The information carrier in the melanin 

biointernet would be acoustic, electromagnetic, soliton and bioplasmic waves. Melanin, 

neuromelanin, proteins, DNA contain the largest resources of bioplasma. In biocomputers, bioplasma 

would be responsible for programs and biocomputer language. It plays a central role in coordinating 

and managing all biocomputers and the entire biointernet network of the cell. Biocomputers are used 

to process information from sensory perception, at the same time they are capable of storing and 

managing information. The biointernet network of perceptive cells understood in this way can receive 

information from the biosphere, noosphere and cosmosphere (Adamski, 2007). 

      The presence of melanin in the eye is related to the function of the iris in this organ, responsible 

for the size of the pupil, which changes depending on the amount of light entering the interior of the 

eye. A small part of the radiation reaches the retina, the rest is selectively reflected from melanin 

particles, giving the eyes an individual color (Sarna, 1992). 

                    

                                              

                     Fig. 2 shows an eye containing some melanin in the iris, which gives it its color. 

 

    Melanin in the eye is very resistant to external factors, the only factor that is capable of degrading 

melanin is light. Melanin in the retinal epithelium is responsible for protecting photoreceptors and is 

responsible for visual acuity. Strongly pigmented eyes have a greater ability to concentrate light, 

which in effect gives better visual acuity. The author's research has shown that people with dark eyes 

have an easier time solving problems that require spatial orientation. The author's research has led 

him to put forward the thesis that melanin and melatonin are responsible for recognizing movement, 

perceiving time and space, for the process of adaptation to the environment, thanks to their resources 

the biological system can properly organize and categorize stimuli (Adamski 2009). 

     In albinos, light after passing through photoreceptors and the retinal epithelium is reflected, returns 

to the iris, which leads to damage to the blood vessels of the eye and the receptors of vision. The 

action of this phenomenon causes albinos to see blurrily. The vision of albinos, in addition to 

monochromatism, also shows other disorders; they say that something limits their ability to focus 

sharply and clearly on the details of the observed objects. They often have difficulty reading telephone 

numbers because all the numbers are mixed up. Reading vertical lines on a graph is difficult, they 

have to turn the paper or tilt their head to the side that matches the angle of the graph, to see them 
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better. Albinos are unable to see things clearly that are far away. They see figures in the distance, but 

they cannot recognize them as their friends. Albinos see in a similar way to a normal person, but their 

image is blurry and unfocused. 

Fatigue, stress or strong emotions cause nystagmus, which causes the inability to judge the 

distance of objects far away from them. Appropriate head tilt, head rotation, head shaking in order to 

limit eye movements, improves their vision. Albinos are unable to follow a point moving in space 

with both eyes. They solve this problem by engaging the right or left eye in the process of looking at 

a moving object (Pawluczak 2000). The lack of melanin in the eye of albinos is equivalent to the lack 

of the melanin biocomputer responsible for processing perceptual stimuli, including the sharpness of 

vision from different distances, spatial orientation and perspective (Placek, 1999). 

      The sense of hearing demonstrates the ability to receive sound waves in animals and humans. The 

receptor for receiving sounds is the organ of Corti located in the middle canal of the cochlea in the 

inner ear. The sensory cells of the organ of Corti are sensitive to acoustic waves. In the inner ear there 

is melanin, which comes from the crestal process. The level of melanin in the ear can determine the 

correlations between low and high sounds, and thus can determine the tonality of the sound, but also 

the sense of rhythm and musical harmony. Africans, who have higher levels of melanin, have better 

hearing than whites, and in both races, women predominate over men. (Kambon, 1990). Studies have 

also shown that people with light-colored eyes - blue, green, hazel - are more susceptible to hearing 

loss than people with brown or black eyes. (Azibo, 2002). 

      All melanins of the biological system show a variety of physical properties, such as: absorption, 

decay of light and sound, binding of organic chemical compounds, storage of liquids and gases, 

conduction of electricity and transformation of light into electricity (Bruno et al. 2005). 

 

8. Solitons in creating emotional and cognitive states in humans 

    From a physical point of view, solitons are impulsive nonlinear fields and have properties of both 

waves and particles (Bronsztejn et al. 2004). A soliton is an isolated traveling wave, the shape and 

speed of which do not change with the distance traveled and after collisions with other solitons, can 

be created in nonlinear dispersive media, in which the phase velocity of the wave depends on its 

frequency. The dispersion phenomenon causes the duration of the pulse to lengthen with the distance 

traveled, while nonlinear optical properties of the medium can cause the duration of this pulse to 

shorten; under appropriately selected conditions, both phenomena can compensate and an impulse is 

created that does not change its shape, i.e. a first-order optical soliton, or a periodically reproducing 

its shape, a higher-order optical soliton. Optical solitons are used in long-range fiber optic 

telecommunications. Solitons have also been discovered in solar plasma, the Bose–Einstein 

condensate (Brizk, 2014). 

     There are solitons of light, water and sound that can strongly interact with other solitons, but after 
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this interaction the form and structure remain unchanged. This means that they penetrate each other 

without losing their identity (Brizhik 2008). 

     Water solitons are observed on rivers, seabeds, they are conditioned by the topography of the 

seabed. There are also atmospheric solitons, e.g. for example, the Morning Glory phenomenon in the 

Gulf of Carpentaria cloud. It is a solitary wave that has one crest and moves in uniform motion, 

without changing speed and shape. It appears without the occurrence of any clouds (Roger, Rottman 

2002). 

     According to Jibu and Yasue (2000), there are Bose–Einstein condensates inside and outside the 

neuronal membrane, they can weakly connect with each other, creating the so-called Josephson 

connection. Bias potentials of the biological cell membrane induce self-excited oscillations and excite 

the Josephson junction to produce solitons along the biological membrane. Soliton waves maintain 

their form over long distances and can propagate to macroscopic dimensions, which may turn out that 

cellular conduction transmits information via ionic and soliton pathways (Karkuszewski, 2006). 

    Strong laser waves, a degree of nonlinearity and a high concentration of atoms in the Bose-Einstein 

condensate influence the formation of multidimensional solitons. Currently, the greatest degree of 

nonlinearity is achieved by organic substances, in which electrons seem to move over large distances 

(Brizik 2015). 

       It was noticed that a soliton can generate an electromagnetic wave or absorb it, which results in 

the creation of a continuous medium of conduction and transfer of information over a distance 

( Muryshev, et, al. 2002), (Denschlag et, al. 2000), (Bongs, et al. 2003). 

      Solitons emit their own electromagnetic field with a characteristic frequency determined by their 

average velocity. This self-radiating field leads to the synchronization of the soliton dynamics and 

charge transport processes and is a source of coherence in the system. Exposure of the system to an 

oscillating electromagnetic field with a frequency that coincides with the solitons' own frequency can 

increase the solitons' own radiation, and therefore will increase the charge transport synchronization, 

stimulate redox processes and increase coherence in the system. The oscillating electromagnetic field 

also causes the soliton ratchet phenomenon, i.e. the drift of solitons in macromolecules in the presence 

of an unpolarized periodic field. Such additional drift enhances the charge transport processes. It has 

been shown that temperature facilitates ratchet drift. In particular, temperature fluctuations lead to a 

decrease in the critical value of the field intensity and period above which soliton drift occurs. In 

addition, there is a stochastic resonance in the dynamics of solitons in external electromagnetic fields. 

This means that there is a certain optimal temperature at which soliton drift is maximum (Wang et 

al., 2018). 

    Soliton excitation requires a sudden change in any variable, these can be voltage pulses (commonly 

used in electrophysiology), mechanical stimulation, pH drops, temperature decreases ( Adamski 2020 
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b) and other sudden stimuli that increase the phase transition temperature in ferroelectrics. The brain 

shows the ability to generate and receive soliton fields ( Adamski 2023). 

      The soliton wave is generated in the vitreous body of the eyeball, again in the sense of hearing in 

the perilymph and endolymph. Information flowing from the electromagnetic, acoustic and soliton 

waves is processed by the melanin biocomputer. After processing, it is transmitted to the brain. In 

living organisms, the spin wave closely cooperates with the soliton wave, which has encoded 

programs about the proper functioning of the cell and maintaining homeostasis, etc. Solitons can 

spread without distortion over very large distances and are the wisdom of the laws of the development 

of the Universe (Brizik, 2015). 

      Solitons, generated from the human body, are transmitted to the Cosmos, but also to the brain of 

various people in the form of messages or directives. This takes place in the content of myths or 

telepathy. In psychology, such a phenomenon is known, a similar image occurs in synesthesia 

(Adamski 2016). 

       In Summary 

It should be stated that biological piezoelectrics, ferroelectrics and pyroelectrics are capable 

of transforming mechanical, thermal energy into electrical energy (electric field). This field changes 

the energy state of neighboring cells, integrates the entire organism, regulates metabolic processes, 

and directs the growth of the organism. It records perceptual impressions not only in the brain, but 

also in the entire organism, and directs the work of enzymes. Enzymes are necessary for digesting 

food, releasing vitamins, minerals and amino acids, but also serve as transistors and are used in the 

construction of biocomputers. The action of solitons in the human biological system provides a basis 

for viewing the human psyche in a different light than that described by current psychology. Current 

science only recognizes the action of electromagnetic waves on the sense of sight. It can be concluded 

that we are dealing with a second center that creates the structure of the image of the world and is 

responsible for the development of a person's personality. 

 

References 

Adamski A,. Melanina, enzymy, melatonina w zdrowiu i chorobie. Rybnik 2005..  Wyd.  Magnum.     

Adamski A., Układ biologiczny , jako urządzenie elektroniczne w poznawaniu środowiska i samego 

       siebie. Praca zbiorowa pod red. Adama Adamskiego. Człowiek – jego bioelektroniczna 

       konstrukcja, a  percepcja muzyki. Wyd. Drukarnia  Propak Kęty 2006 a. 

Adamski A., Rola procesów bioelektronicznych w kształtowaniu percepcji zmysłowej i  funkcji 

      psychicznych człowieka.   Wyd. Uniwersytet Śląski w Katowicach. Katowice. 2006 b. 

Adamski A., Psychologiczny  wymiar czasu i przestrzeni  w ontogenezie człowieka Bielsko- Biała. 

          Wyd.  Compal.  2007. 

Adamski A. Percepcja muzyki i jej wymiar w sztuce i psychologii kwantowej Wyd. Compel. 

Commented [adigun ak65]: Ditto 

Commented [adigun ak66]: This seems to have 
appeared in the abstract, check. 



 

 

         Bielsko- Biała 2008 . 

Adamski A.,  Wpływ ruchu, światła i dźwięku na rozwój osobowości człowieka . Praca  zbiorowa 

         pod red: D. Kadłubiec i A. Adamski W: Muzyka, światło, ruch w rozwoju osobowości   

          człowieka. Wyd. Compal. Bielsko- Biała, 2009 s.165 – 181. 

Adamski A.,, Pojęcie natury ludzkiej świadomości w świetle fizyki kwantowej i bioelektroniki. 

Materiały z konferencji „Nauka – Etyka – Wiara”, Dobieszków 23-26 VI 2011,. 

          Wyd. Chrześcijańskie Forum Pracowników Nauki, Warszawa. 2011. 

Adamski A.The importance of movement, solitons and coherent light in   the Development of mental     

           processes.  Journal of Advanced Neuroscience Research, Volume 3, pp. 24-31; 2016. 

Adamski A. Role of Bose-Einstein condensate and bioplasma in shaping consciousness 

             NeuroQuantology, 14,1,p. 896- 907. 2016 b. 

Adamski A. The biochemical model of life loses its scientific value.  Insights in Biomedicine 

           vol. 4. P. 1-6, 2019. 

Adamski A. Life is in quantum processes . Advances in Tissue Engineering & Regenerative 

          Medicine: Open Access -January 23, 2020 a. 

Adamski A. Soliton perception in the human biological system. Advances in Tissue Engineering & 

         Regenerative Medicine. Volume 6 Issue 1, 2020 b.   

 Adamski A.The Functioning of the Heart is Conditioned by the Soliton Wave and The 

         Electromagnetic Field. Journal of Clinical Case Reports and Clinical Study Short 

          Communication 13, 2023. 

Andrew C., Basset C.A . Biological significance of piezoelectricity. “Calcified Tissue. Research 

        No. 1, 252-272. 1968. 

Athenstaedt H., „Das Piezoelektrische Verhalten der Menschlichen. Zahnhartgewebe Zellforsch. 

       79,  p. 592-598.  1967 a. 

Athenstaedt H. Das Pyroelectrische Verhalten und das  permanente elektrische Moment von 

        menschlichen undtieri-schen Sehnegewebe. Zahnhartgewebe Zell-Forsch b. Nr. 81,    

        62-73.1967. 

Athenstaedt H. Permanent longitudinal electric polarization and  pyroelectric behaviour of 

         collagenous structures and nervous tissue in man and other vertebrates Nature: No 

         228, p. 830-834. 1970. 

Athenstaedt H. Pyroelectric and piezoelectric behaviour of human dental hard tissues. Nature, 

      No 16, 495-501. 1971. 

Athenstaedt H. Pyroelectric and piezoelectric properties of vertebrates. Annals New York 

         Academy of Sciences 238, s. 69-94.1974. 

Athenstaedt H., Claussen H., Schaper P. Epidermis of human skin: Pyroelectric and piezoelectric 

         sensor layer. Science”  No. 216, s.1018 -1020. 1982. 

Commented [adigun ak67]: Grossly inadequate. 
Rework. 

Commented [adigun ak68]: The references follow no 
specific pattern or style. Revisit. 

https://medcraveonline.com/ATROA/ATROA-06-00108.pdf


 

 

Athenstaedt H. Spontaneous polarization and pyroelectric behavior of organisms. Ferroelectrics, 

         1987, 73, 455-466. 

Azibo D.A., Articulating the distinction between Black Studies and the study of Backs: The 

         fundamental role of culture and the African-centered worldview. In N.  Norment (Ed.), The 

         African. American Studies Reader s. 420-441. Durham. 2002.: Carolina Academic Press 

Bassett C., Andrev K. Electromechanical factors regulating bone architecture. In: Fleisch H. 1968. 

  Becker R., Bassett C., Bachman C.The bioelectric factors controlling bone structure. In: Forst H.     

         (ed): Bone biodynamics Boston  Mass.209 – 232.Little Brown and Company. 1964. 

            Baldock C ,et al. Shape of tropoelastin, the highly extensible protein that controls human 

                     tissue elasticity. Proc Natl Acad Sci USA 108(11):4322–4327(2011). 

Bdikin I ., Heredia A., Neumayer S. Bystrov V.,S.  Local piezoresponse and polarization 

         switching in nucleobase thymine microcrystals. Journal of Applied Physics.118.(7).  2015. 

  Bongs ,K,. S. Burger, G. Birkl, K. Sengstock, W. Ertmer, K. Rzazewski, A.Sanpera, and 

           Lewenstein M.. Coherent evolution of bouncing Bose-Einstein condensates, Phys. 

                       Rev. Lett.. 83, 3577. 1999. 

          Brizhik, L.S.: The bisoliton mechanism of electron transport in biological systems,  J. Biol. 

                    Phys.19, 123–131.1993. 

Brizhik , L. Soliton mechanism of charge, energy and information transfer in  Biosystem 

          ISBN- 981-238-419-7. Wyd. World Scientific Publishing. Co Ptc. Ltd. human psyche. 

           NeuroQuantology 3, 7–42. 2003. 

Brizhik L. Effects of magnetic fields on soliton mediated charge transport in biological systems. J 

       Adv. Phys.; 6: 1191-1201. 2014. 

Brizhik L. Influence of electromagnetic field on soliton-mediated charge transport in biological 

       systems. Electromagn Biol Med. 2015;  34(2):123-32. 

           Brophy  J. Półprzewodniki. PWN. Warszawa. 1966.              

Brooke BS, Bayes-Genis A, Li DY New insights into elastin and vascular disease. Trends 

         Cardiovasc Med. 13(5):176–181. 2003. 

           Bronsztejn I., Siemiendiajew K. A., Musiol G., Mühlig H.,  Nowoczesne kompendium 

                     matematyki , PWN.  Warszawa 2004. 

Bruno J. R., Nicolaus R., A. Neuromelanin and biological function.  Atti. Accademia Pontaniana, 

         Napoli  Vol. LIII , s.251-281, 2004. 

Bruno J. R., Nicolaus R. A, A critical review of the function of neuromelania  and an attempt to 

        provide a unified theory”  Medical Hypotheses 65, 791-796, 2005. 

Cardenas M. L. Are the transistory enzyme -complexes found in vitro also transistory in vivo? 

       If so, are they physiologically important. Jour.  of Theoretical.  Biology 152,1, 111-113. 1991. 

Chełkowski A,  „Fizyka dielektryków. Warszawa., 1979. PWN. 



 

 

            Corry P. M., Mc. Gines J. E. Armour E., Pigment cell. Natura.  No 2, s. 321- 326. 1976. 

           Crick F., Szalona pogoń w poszukiwaniu tajemnicy życia. Wyd. Marabut Gdańsk -Warszawa 1996. 

            Daamen WF , Veerkamp JH , Elastin as a biomaterial for tissue engineering. Biomaterials 

                    28(30):4378–4398. 2007. 

            Debelle L , Drum AM Elastin: Molecular description and function. Int J Biochem Cell 

                   Biol 31(2):261–272. 1999. 

Denschlag, J. Simsarian J., Feder D,L, Charles W. Clark W, Collins L,A, Cubizolles J,.Deng 

       L, Hagley E,W, Helmerson K, Reinhardt W.P, Rolston S.L, Schneider B,I  and Phillips   

       W.D. Generating solitons by phase engineering of a Bose-Einstein condensate. 

       Science, 287,97-101.2000. 

           Eley D. D, Parfitt G. D., Perry J. M., Taysm D. H. The semiconductivity of organic substances. 

                   Transactions of the Faraday Society”,  49, s. 79-86. 1953. 

           Eley D. D., Spivey D. I. The semiconductivity of organic substances. Transactions of the 

                    Faraday Society”, No 10, s. 1432-1442. 1960. 

            Eley D. D., Semiconducting biological polymers. In: Katon J.E. (red.):  Organic semicon- 

                     ducting  polymers. New York: Marcel Dekker, s. 259-294.  1968. 

            Eley D. D., Metcalfe E. Photoconduction in proteins. Nature, No 239, s. 344-355. 1972. 

Feichtinger H., Mikrokomputery. Przeł. A. Niedzielak,  A. Ziewiec.  Warszawa: Wydawnictwo. 

        Komunikacji i Łączności. 1988. 

Fukada E., Yasuda I., On the piezoelectric effect of bone. Journal of the Physical Socciety of. 

        Japan, No 12, s.1158- 1162, 3091. 1957. 

Fukada E.,Yasuda I., Piezoelectric effects in collagen. Japanese.Jourlnal of Applied.  Physsics, 

         No 3, 117- 121, 1964. 

Fukada E. Mechanical deformaction and electrical polarization in biological substances. 

             Biorheology”, No 5, s. 199-208. 1968. 

Fukada E., Hara K. Piezoelectric effect in blood vessel walls. Journal of the Physical 

             Society of Japan, No 26, s. 777-780, 1968. 

Fukada E. The piezoelectrics in fibrous proteins. Journal of the. Physical Society of Japan No.3, 

             168-169, 969.   

Fukada E., Piezoelectric effect in muscle. Jap. Reportes on Progress. in Polymers Physics in 

         Japan, Journal of  Applied. Physics, No 9, s. 844- - 849, 1970. 

Fukada E., Ueda H. Piezoelectric effect in fibrin films. “Reports on Progress in Polymers Physics   

         14, 482 -484. 1971. 

Fukada E., Ando I. Piezoelectricity in oriented DNA films. Journal of Polymer Science”. Part A: 

         Polymer Chemistry,  210, 565- 567. 1972. 

Fukada E. Piezoelectric  properties of biological macromolecules. Advanes in Biophysics, No 6. 



 

 

            121- 125. 1974. 

Fukada E. , “Piezoelectricity and pyroelectricity of  biopolymers”. Ferroelectric Polymers. New 

          York :  Marcel Dekker. 1995. 

Giuzelsu A. N., Akcasu A. Piezoelectric model for nerve conduction. Annals of the New York 

Academy of  Sciences : No 238, p. 239-249. 1974 

Goes  J.C., Figueiro S. D.,  de Paiva  J.A.  de Vasconcelos., L.F., Sombra A.S.B. On the 

         piezoelectricity of anionic collagen films. Journal of Physics and Chemistry of Solids. No 

         63,  465 – 470., 2002. 

Guerin S, Tofail SAM, Thompson D.Organic piezoelectric materials: milestones and potential. 

NPG 

        Asia Mater 11:1–5. 2019. 

Hameroff. S. The Brain is Both Neurocomputer and Quantum Computer. Cognitive Science 

         31: 1035-1045 2007. 

Hameroff S. Quantum computation in brain microtubules: “.The Penrose- Hameroff model of 

       consciousness. Phil. Trans. R. Soc. Lond 1998.Vol. 356: 1869-1896. 

Hameroff S.R., Rasmussen S., Informaction processing in microtubules Biomolecular automata and 

        nanocomputers,/W/: Hong F./Ed/.Molecular Electronics : Biosensors  and Biocomputers 

        Plenum  Pres.New York – London .Hong F.T. 1992. 

          Hu, H. P., & Wu, M. X., Spin-mediated consciousness Theory: possible roles of oxygen unpaired 

                  electronic spins and neural membrane nuclear spin ensemble in memory and  consciousness 

        arXiv eprint. 2002. 

Hu, H. P., & Wu, M. Spin-mediated consciousness theory: an approach based on panprotopsychism, 

        Cogprints. 2003. 

Jibu, M, Yasue K.  Magic withoust magic. Meaning of quantum brain dynamics. 

        The Journal of Mind and Behavior 2-3, 205-228. 2000. 

Kambon K. K. Notes on an Africentric theory of black personality. I. Anderson T. (ed),  Black 

        Studies. Theory, Method and Cultural Perspectives, 133-141. Pullman. Washington State 

        Uniwersity Press.1990. 

Kawai H. Electrostriction and piezoelectricity of elongated  polymers films.  Oyo  Buturi, 1970, 

       No 39, 413-419. 

Kleszczewski Z., Fizyka kwantowa, atomowa i ciała stałego. Politechnika  Śląska. Gliwice 1997. 

Kowalczyk E. O istocie informacji, Wydawnictwo Komunikacji i Łączności, Warszawa. 1981. 

Krajewski T. Zagadnienie fizyki dielektryków. PWN.  Warszawa ,1970. 

Lang S .B. Pyroelectric effect in bone and tendon. Nature, No 212, 704-705, 1966. 

Latawiec A. Pojęcie informacji biologicznej.[w:] Kłósak K.,Lubański  M., Ślaga Sz..W. (Red).Z.    

      Zagadnien  Filozofii Przyrodoznastwa i Filozofii  Przyrody. Warszawa ATK.4.213-229.  1982. 



 

 

Lewiński  W., Molekularne podłoże  biologii . Koszalin. 1996. Wydawnictwo  „OPERON 

            Liboff A. R., Furst M. Pyroelectric effect in collagenous structures. Annals of the New York 

        Academy of Sciences, No 238, s. 26-36.1974. 

Li DY et al. Elastin is an essential determinant of arterial morphogenesis. Nature 393 (6682):276– 

       280. 1998. 

Liu Y, Zhang Y ,Chow M J ,Chen QN ,Li J. Biological ferroelectricity uncovered in aortic walls 

         by piezoresponse force microscopy. Phys Rev Lett 108(7):078103. 2012. 

 Liu Y, et al. Glucose suppresses biological ferroelectricity in aortic elastin. Phys Rev Lett 

        110(16):168101. 2013. 

Mithieux SM, Wise SG, Weiss AS. Tropoelastin—A multifaceted naturally smart material. 

        Adv Drug Deliv Rev.  65(4):421–428.2013. 

           Matuszak  Z. , Modelowanie komputerowe własności donorowo-akceptorowych melanin.   

                    Current Topics in  Biophysics. XI Zjazd Polskiego Towarzystwa  Biofizycznego, 

                    Cieszyn 5-7 września. Cieszyn,   77- 84. 2001. 

           McGinness J. E., Corry P. P., Proctor P., Amorphous semiconductor switching in melanins, 

                 Science 183, 1974.     

            Osak W., Tkacz-Śmiech K., Elbanowski M., Sławiński J. Dielectric and electric properties 

                  of synthetic melanin Journal of Biological Physics, No 21, 51- 65. 1995. 

           Pasenkiewic–Gierula M. Paramagnetyzm melanin. W:  Zeszyty Naukowe Uniwersytetu   

      Jagielońskiego. Prace z Biologii Molekularnej , Z. .9, s..46-53.1982. 

Pawluczuk W.,  Bielactwo nabyte współczesne poglądy na etiopatogenezę i możliwości 

            leczenia. Nowa Medycyna – Dermatologia II 2000 z. 107, s. 11-23. 

Pearce J. Ch. , The magical child matures. New York : Bantam Books 1986. 

Penrose R., Hameroff  S.R., Quantum computing in microtubules: Selfcollapse as, a possible 

       mechanism for consciousness: Toward a science of consciousness. In: Hammeroff S.R., 

       Kaszniak A.W., Scott A.C. (eds.): Cambridge: MIT Press Mass, p.34- 43. 1995. 

Placek W. Etiopatogeneza bielactwa nabytego. Dermatologia Estetyczna 1999, 4.s. 37-43. 

Popp F.A. Electromagnetic control of cell processes. In  Wolkowski Z. W. (ed.):  Proceedings of 

            international symposium on wave therapeutics.  Interaction of nonionizing   electromagnetic 

            radiation with living systems, Versailles, May 19-20, 1979. Paris, 1983. p. 60- 94. 

Popp F.A., Biologia światła. Przeł. J. Kuryłowicz. Wyd.  PW N . Warszawa 1992. 

Restak K, Richard M., The  mind. New York: Bantam Books.,  1988. 

Roger ,G, Rottman J.W.  Atmospheric Internal Solitary Waves". In Grimshaw, Roger. 

           Environmental Stratied Flows. Springer Science & Business Media. p.67, 69. 2002. 

           Rosenberg B. Semiconductive and photoconductive properties of biomolecular lipid                  

                   membrane. “Faraday Discussions of the Chemical  Society”, No .51,190-201, 1971. 



 

 

Sarna T., Swartz H. The Phisical properties of melanins, 25, 333-357. Oxford  University 1985. 

Sarna T. Properties and function of the ocular melanin. A. Photobiophysical Review. J. Photochem. 

Photobiol.  B. Biol.12, p. 215-258, 1992. 

Scott J. E. Ferroelectric Memories. Springer. ISBN 978-3-540-66387-4. 2000. 

Scott  J. F. Prospects for Ferroelectrics: 2012–2022,ISRN Mater. Sci. 24. p.27-39.2013. 

Sedlak W. Bioelektronika 1967-1977. Wyd. IW PAX. , Warszawa 1979.    

Sedlak W. Homo electronicus.. Warszawa.  PIW. 1980. 

Sedlak W.  Inną drogą, IW PAX, Warszawa. 1988. 

Shamos M. Lavine L. Piezoelectricity as a fundamental  propert of  biological issues. Nature, 

       No. 213, 267 -269. 1967. 

Shipov C. I. Theory of Physical Vacuum, M., NT-Centr. Moskwa. 1993. 

Soluch W. Wstęp do piezoelektroniki. Wydawnictwo  Komunikacji i  Łączności. Warszawa , 1980. 

Smoleński G. A, Krajnik N,N. Ferroelektryki i antyferroelektryki. Warszawa  PWN. 1971. 

            Stępiń K.,Wilczok T. Antioxidant activity of model neuromelanins in the process of 

                    lipid peroxidation. Current Topics in Biophysics. Vol. 18, 2, p.135-138. 1994. 

            Stonier T. Information as a basic property of the universe, Biosystems, No 38, (2-), 135-140. 1990.               

            Strzelecka T. Semiconductor properties of  natural melanins. Physiological, Chemistry 

                   and Physics, No 14,  p. 223-231.1982. 

           Szent-Gyorgyi A.Nature, No 154, 875-889, za Eley D.D.,Parfitt D.G. Perry M. J. 

                  The semiconductivity of organic substances.” Transactions of the Faraday Society, 

                   No 49,p. 79- 86. 1946. 

            Tang, D. Y.; Zhang, H., Zhao, L. M., Wu, X.  Observation of high-order polarization locked- 

        vector solitons in a fiber laser. Physical Review Letters 101 (15): 2008. 

Tan G.L and Li W. “Ferroelectricity and Ferromagnetism of M-type Lead. Hexaferrite. 2015. 

            Trąbka J.. Neropsychologia światła.. Wyd. Uniwersytet Jagielloński Kraków. ISBN 83,233- 

                  1699-6.  2003. 

           Watson J. Elektronika. Przeł. M. Nadachowski. Wydawnictwo Komunikacji i Łączności.    

                     Warszawa 1999. 

            Wise S., G, et al. Tropoelastin: A versatile, bioactive assembly module. Acta Biomater 

                    10(4):1532–1541. 2014. 

Wnuk M., „Enzymy jako nanoprocesory – perspektywa bioelektroniczna”. Roczniki Filozoficzne. 

        T.XLI I I, z.3- 1995r. s. 127- 149. 1995. 

Yasuda L.., “On the piezoelectric activity of bone. Central Journal  of the Japanese 

         Orthopaedic Surgery Society, No 28, s. 267- 269. 1954. 

Zhou C., Muller C.J., Burgin  T.P., Tour M.J.. “Conductance of a molecular junction”. Science , 

      1997. vol .278, s.252-254,10 X. 



 

 

 

 
 
 
 

 
.   

 

 

:   

 
 

 


