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Quantum biological considerations on the mechanism of SUNGOiD 

water (CCMNS solution) dissociating Aβ aggregates in nerve cells
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Summary　The mesoscopic nanosized structures with calcium carbonates (CaCO3/Ca(HCO3)2) as 

the main component exist during the formation of plant growth points, coral skeletons, and layered 

shells. When a solution is made by applying ultrasonic waves, high voltage and infrared rays to a 

water extract of dried plant groups and mixing it with the permeated water of a mixture of coral, 

shells and lime of different capacities, a mesoscopic nanosized structure of calcium carbonates 

(CCMNS) is regenerated. 

　This aqueous solution is named SUNGOiD water (CCMNS solution). This mesoscopic structure 

emits terahertz (THz) pulse waves. Recently, these THz pulse waves dissociated abnormal prion 

proteins (prions) with beta-sheet structures, making them non-infectious. The SUNGOiD water 

also inhibited the aggregation of Aβ and Tau proteins and dissociated the aggregated proteins, 

which were thought to be the cause of Alzheimer's disease, at the molecular, cellular and model 

animal (Drosophila) levels. There is, however, no clear explanation of how THz waves inhibit the 

aggregation of these proteins, or dissociation of abnormal protein aggregation. 

　We thought that quantum mechanics would be necessary to understand. The nano-level phenom-

enon may be occurred in which THz waves emitted from mesoscopic structure created by living 

organisms themselves induces vibration of aggregated proteins within cells. In this study, we inves-

tigated the dissociation of intracellular Aβ aggregate using a quantum biological perspective and 

discuss the possibility that this phenomenon can occur quantum mechanically interactions.
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Introduction

Research for terahertz (THz) waves is said to 

have begun in the 1890s. Despite being researched 

for over 100 years, they have not been put to practi-

cal use. The reason is that THz waves are a “diffi-

cult frequency band” to handle1.

THz waves are electromagnetic waves that fall 

between radio waves and light, and in general, the 

technology used to handle radio waves and light 

differs each other. THz waves have too low an ener-

gy level to be measured as light, and their frequen-

cy is too high to be measured as radio waves. In ad-

dition, since THz waves have properties of both 

light and radio waves, they have the characteristics 

of being straight going, penetrative and permeable. 

In normal systems, the generation efficiency of THz 

waves is poor, and the detection sensitivity is ex-

tremely poor. To advance research, it is necessary 

to have an oscillator and detector (biologically, a 

receptor) that match the characteristics of THz 

waves. It can be said that THz waves are electro-

magnetic waves in a region that is difficult to ap-

proach from a traditional physics perspective.

On the other hand, in recent years, with the rapid 

development of THz wave technology, there has 

been a lot of attention paid to basic research on 

THz waves and their application in biomedicine. 

Since the rotation and vibration energy levels of 

hydrated macromolecules fall within the energy 

range of THz waves, there is a high possibility that 

THz waves shake macromolecules. The actual ef-

fects of THz waves on macromolecules are, howev-

er, largely unknown. To clarify the relationship be-

tween THz waves and macromolecules and to 

achieve accurate control of biological macromole-

cules using THz waves, there are still many techni-

cal barriers that need to be overcome2.

Research using biological reactions as a detec-

tion system for THz wave has recently begun to be 

conducted in the medical field. For example, the ef-

fectiveness of non-drug, non-invasive THz waves in 

inhibiting telomerase activity and suppressing can-

cer cells has been reported. In vitro experiments 

have shown that regular irradiation with 33 THz 

waves for 21 days significantly reduces telomerase 

activity in 4T1 cells (mouse-derived breast cancer 

cells) and MCF-7 cells (human breast cancer cells) 

by 77% and 80%, respectively. It has also been re-

ported that the tumorigenicity of 4T1 cells in mice 

irradiated with 33THz wave for 21 days was re-

duced by 70%3.

However, there have been no attempts to use THz 

waves radiated from biologically generated micro 

emitters to evaluate their effects on macromole-

cules. The SUNGOiD water which has been used 

for our previous experiments was made as follows. 

Extract of chrysanthemum, rose, raspberry, and 

other plants can be slowly degraded by exposing to 

ultrasonic vibrations. When high voltage DC 

(8300 V, 100 mA) is applied, followed by irradia-

tion of the resulting solution with far infrared radia-

tion (18.8- 50 THz) and then mixed with coral, 

shell, and lime permeate, mesoscopic nanostructure 

of calcium carbonates (CCMNS) is formed. These 

structures are assembled calcium carbonates; 

CaCO3 and Ca(HCO3)2, with the size ranging from 

approximately 50-500 nm. They generate a wide 

ranges of THz waves (it may be overall 0.8µm-

200µm; 1.5-375 THz)4. 

Until now, it has been thought that the effect of 

SUNGOiD water on pathogens such as viruses and 

bacteria in vitro is mainly due to its high pH. How-

ever, we demonstrated that SUNGOiD water disso-

ciates scrapie prions in vitro (PrPsc; aggregates of 

abnormal prion protein with β-sheet structure and 

highly resistant for heat, acid, alkali and disinfec-

tants) and abolishes their pathogenic properties in 

mice5. Prions are known to cause transmissible 

spongiform encephalopathy, incurable progressive 

neurological diseases. 

Furthermore, it was suggested that SUNGOiD 

water may be effective in the prevention and treat-

ment of Alzheimer's disease, the most common hu-

man age-related neurological disease. In our study, 

it was shown that SUNGOiD water inhibits the ag-

gregation of Aβ protein and dissociate the aggre-

gated Aβ protein6, which is thought to be one of 

the causes of Alzheimer's disease. We also showed 

that SUNGOiD water acts to inhibit the formation 
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of aggregated Tau protein, which plays a major role 

in the neurodegeneration of Alzheimer's disease.  

Our studies have revealed that it inhibits the aggre-

gation of abnormal tau proteins expressed in cul-

tured nerve cells and causes the dissociation of ag-

gregates. Furthermore, when genetically modified 

Drosophila for the AD model were allowed to lick 

SUNGOiD water diluted with sugar water absorbed 

in filter paper, prevention of a shortening of lifes-

pan, loss of motor function and destruction of pho-

toreceptor cells, and a decrease in aggregated tau 

protein in the brain of the Drosophila were ob-

served 7,8.

In general, 1N (4%) NaOH (pH 14) at room 

temperature for 1 hour is recommended for inacti-

vation of prions. However, pH of SUNGOiD water 

is extremely rapidly neutralized upon contact with 

skin (pH12.39→pH8.84 in one min.) 12, suggesting 

that the above-mentioned phenomena are likely 

mediated by mechanisms other than the conven-

tional high alkalinity. In addition to the high pH of 

SUNGOiD water, it has been confirmed that fixed 

samples exhibit a radiation ratio of over 90% rela-

tive to a blackbody in the 12-60 THz waves (5–25 

µm) range４. Therefore, in this paper, we attempted 

to consider the possibility of Aβaggregate dissoci-

ation occurring due to the activation of water mole-

cule motion by middle-infrared waves and the vi-

bration of the Aβpeptides. 

Since it is impossible to measure the state in 

which nano-level peptides receive minute energy 

emitted from nano-level emitters derived from liv-

ing organisms, we considered and examined a 

thought experiment in quantum mechanically inter-

actions. 

In this paper, we try to conduct an analysis from 

a quantum mechanical perspective, using a simula-

tion model of a normally performed cellular-level 

experiment. It suggests that Aβ aggregation in 

nerve cells may be able to dissociate by THz waves. 

The CCMNS with the core of CaCO3 lattice has the 

potential to exhibit quantum electromagnetic be-

havior due to its mesoscopic structure, which is 

composed of interconnected dendritic nanostruc-

tures9. For example, the frequency of the emitted 

THz waves can be shifted by changing the coupling 

distance between the CCMNS due to the branched 

structures. This is related to the report that CCMNS 

may emit a wide range of electromagnetic waves. 

When biominerals (CaCO3, Ca (HCO3)2) or nano-

structures derived from living organisms are used in 

vivo, they can easily interact with macromolecules 

in the body, unlike artificial external irradiation de-

vices.

Furthermore, the following points can be consid-

ered as characteristics of the mesoscopic structure. 

(1) Amplification of THz waves through resonance 

enhancement. When the mesoscopic structure is 

present, a local resonance cascade effect occurs, 

and there is a possibility that the radiation intensity 

of THz waves will increase. (2) Nanostructures 

with branching structures can function as wave-

guides for phonon-polaritons. This improves the ef-

ficiency of THz wave generation and propagation. 

(3) The formation of a dendrite-like nanostructure 

at the mesoscale has the potential to create a stable 

oscillation source using self-assembly. In addition, 

the radiation efficiency of THz waves is improved 

by having a structure larger than the nanoscale. (4) 

The branched structure has a natural antenna effect, 

enabling directional THz radiation in a specific fre-

quency range. This allows the THz wave spectrum 

distribution and radiation pattern to be controlled. 

In this way, mesoscopic structures of CCMNS that 

emit THz waves produced by living organisms are 

probably the most suitable for affecting macromol-

ecules inside living organisms.

Materials and Method 

Overview of the method for producing SUN-

GOiD water (CCMNS solution) 

The method of making CCMNS raw water is dis-

closed in Japan patent No. 5778328 and is syn-

thesized in the following steps. Solution A is made 

by mixing materials A1 and A2 in a 1:3 ratio and 

then immersing them in distilled water as concen-

tration of 12.5% (w/v) and put in a reaction vessel. 

Material A1 is a dry powder made by mixing equal 

quantities of A11 and A12. A11 is a dried powder 
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made by mixing Artemisia indica var. maximowic-

zii, Farfugium japonicum and Cirsium japonicum in 

the ratio 6:3:1(w/w). A12 is a powder made by 

mixing raspberry, Rosa multiflora and Geum japon-

icum in the ratio 7:2:1(w/w). Material A2 is a 

dried mixture of powdered cedar, maple and Betula 

platyphylla var. japonica in the ratio 5:2.5:2.5.

The reaction vessel contains distilled water, and 

a conductor covered with a Teflon insulating layer, 

and direct current (8300V, 100mA) is passed 

through the conductor. This current causes a water 

flow in the same direction as the direct current, 

which promotes the dissolution of minerals. To en-

sure uniform mixing, a pump-driven water circula-

tion device is attached to maintain the water flow 

around the conductor. Next, ultrasonic vibrations 

are added to the water to further promote the disso-

lution of minerals. The ultrasonic generator stirs the 

water molecules at a frequency of 50 kHz, a wave-

length of  29.64 mm, and an ampli tude of 

1.5/1000 mm. Ultrasound generates longitudinal 

waves that repeatedly compress and expand as they 

travel through the water. Therefore, the water mole-

cules vibrate within a range of 1.5 µm, causing 

them to move back and forth 50,000 times per sec-

ond. This stirring promotes the decomposition of 

raw material A. After the minerals have sufficiently 

dissolved, solution A is exposed to far-infrared ra-

diation. Far-infrared radiation with a wavelength of 

6 to 14 µm (21.4 to 50 THz) gives energy to the 

dissolved mineral particles, further promoting the 

stabilization of the solution.

Solution B is permeating distilled water by pass-

ing through six containers. These containers are 

filled with different mineral-imparting materials 

(B1 to B6) as follows. B1: A mixture of lime 

(CaCO3), fossil coral and seashells in a weight ratio 

(W/W) of 7: 1.5:1.5. B2: A mixture of lime, sea-

shells, fossil coral and activated carbon in a weight 

ratio (W/W) of 4:4:1.5:0.5. B3: A mixture of 

lime, fossil coral and shells in a mixture of 

8:1.5:0.5. B4: A mixture of lime, fossil coral and 

shells in a ratio of 9:0.5:0.5. B5: A mixture of 

lime, fossil coral and shells in a ratio of 8:1:1. B6: 

A mixture of lime, fossil coral and shells in a ratio 

of 6:3:1. When distilled water passes through each 

container in order from B1 to B6, different miner-

als dissolve in the water at each stage due to the 

specific composition of the mineral-imparting ma-

terial, and solution B is formed. Solution A and so-

Fig. 1 CCMNS solution manufacturing process

(A) Overall diagram of the solution A manufacturing device. The center contains various plant-derived powders. 

(B) Cross-section of diagram (A). Water flows around the conductive circle with the ultrasonic device attached, 

extracting minerals from the plant. (C) Stirring of the extracted water and application of energy through far-infra-

red rays. (D) The CCMNS solution is created by mixing the A solution, and the B solution which is through the 

permeate water manufacturing device.
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lution B are mixed in a ratio of 1:10. This optimal 

ratio produces a solution (CCMNS raw solution) 

with a pH of 12.3 that contains mesoscopic struc-

ture of calcium carbonates. CCMNS solution pro-

ducing process is shown in Fig. 1 modified from 

Japan patent No. 5778328.

Formation process of calcium carbonate me-
soscopic nanosized structures (CCMNS)

In coral calcification, CaCO₃ primarily precipi-

tates as an aragonite-type insulator and forms the 

skeleton (macroscopic structure). On the other 

hand, Ca(HCO₃)₂ exists in a hydrated state in 

which Ca2+ is coordinated with multiple HCO₃- and 

H₂O molecules. However, during the calcification 

process, the initially formed small ACC (amor-

phous CaCO₃) clusters are surrounded by hydrated 

Ca2+ and HCO₃- ions present in the surrounding en-

vironment, forming an ion shell and resulting in the 

formation of stable clusters. The entire cluster ex-

ists in a hydrated state, with ions dynamically mov-

ing in and out, and Ca2+ and HCO₃- being incorpo-

rated toward the ACC core, resulting in the 

progression of ossification10,11.

In the case of CCMNS, the basic structure (mi-

croscopic) consists of an CaCO3 core surrounded 

by an ion shell, which aggregates into amorphous 

microparticles (quantum dots, 6 nm in size), and 

these further aggregate into larger structures (50–

500 nm) as mesoscopic nanostructures (CCMNS). 

Thus, CCMNS is such as mesoscopic composite 

mineral-based electrically active microparticles. In 

the CCMNS, around the CaCO₃ core, water mole-

cules and ions are adsorbed and coordinated 

through electrostatic interactions, forming an elec-

tric double layer, which stabilizes the dispersion in 

water. This is consistent with the zeta potential 

measurement results of CCMNS (zeta potential of 

-77 mV at pH 12.5).

Regarding the ratio of Ca in the core to Ca in the 

shell, CO₃2－ forms a planar triangle, and when ar-

ranged three-dimensionally, a 4-point (tetrahedral) 

configuration exhibits superior symmetry and stabili-

ty. In addition, since each Ca(HCO₃)₂ has Ca2+ ‒ 
HCO₃-×2, it is suitable for surrounding the CO₃2－ 

plane through electrostatic interactions and hydrogen 

bonding. Therefore, considering that a structure in 

which Ca(HCO₃)₂ molecules are arranged in four di-

rections forms the basis for the formation of arago-

nite-type clusters, a ratio of 1 Ca molecule to 4 shells 

seems appropriate (basic unit, Fig. 2).

Size and 3D conformation model of CCMNS
The CCMNS is composed of brick-like nano-

structures, which are the basic units of THz wave 

radiation, in a branched, dendrite arrangement, as 

evidenced by the scanning electron micrograph 12. 

The size of the CCMNS is close to that of the pox 

virus, which belongs to a large-scale virus of the 

nucleocytoplasmic large DNA viruses (Fig. 3). The 

size of the pox virus is approximately 200 nm x 

300 nm x 250 nm, close a brick-like structure13, and 

its volume is Vpox = 4/3ｘπ x a x b x c；a = 100 nm 

(semi-major axis 1), b = 150 nm (semi-major axis 

2), c = 125 nm (semi-major axis 3), which gives ap-

proximately Vpox = 7.85 x 106 nm3. This is approx-

CaCO3

CO2

Ca

Ca２＋
HCO3

ー

A B

Fig.2

Fig 2. Basic unit of CaCO3+Ca
2+

HCO3
－ shell and ACC(amorphous CaCO₃) clusters

(A)Basic unit of CaCO3 and Ca (HCO3)2 molecules. (B) Structure of ACC cluster
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imately the similar size to a CCMNS.

As mentioned earlier, the core of the basic unit 

forms a spherical shape (e.g., diameter 1.5 nm). 

The shell is composed of 4–6 Ca2+ and HCO₃- ions 

coordinated around the core, forming a spherical 

shell (thickness≈ 0.3–0.5 nm). Assuming interatom-

ic distances of Ca–O≈ 0.24 nm and HCO₃-length ≈ 

0.3–0.35 nm, the diameter including the outer shell 

is≈ 2.1–2.5 nm. Assuming the radius of this basic 

unit to be approximately 1.25 nm, the volume is 4 / 3

ｘπｘ (1.25)³ = 8.18 nm³ (basic unit: Fig 2 A).

Assuming a structure where Ca2+ and HCO₃- sur-

round the core of the ACC (Amorphous Calcium Car-

bonate) cluster as a shell (Fig 2 B), if the cluster size 

is considered a quantum dot, its radius is approxi-

mately 6 nm. In this case, the volume is 4/3 ｘπｘ 63 

nm3 (907.2 nm3), containing approximately 110.9 ba-

sic units. Considering that the size of CCMNS is near-

ly the same as that of a poxvirus, Vpox = 7.85×106 

nm3, so the CCMNS contains approximately 0.96×
106 basic units and 8653 quantum dots. 

In summary, approximately 110 basic units form 

amorphous clusters of quantum dot size, and ap-

proximately 8,650 quantum dots form CCMNS 

(containing approximately 1×10⁶ basic units). As 

the pH of the CCMNS aqueous solution approaches 

neutral from alkaline, the zeta potential of CCMNS 

increases, leading to instability in stable dispersion. 

This may result in the formation of a mesoscopic 

structure resembling the branched dendritic aggre-

gate arrangement shown in Fig. 3 (micro-particle 

aggregation and floc formation of CCMNS).  Fur-

thermore, during the crystallization, aggregation, 

and reconfiguration of the CaCO₃ core, it is possi-

ble that THz waves are emitted more strongly due 

to lattice vibrations (phonon).

THz waves and energy emitted from CCMNS
Measurements of blackbody radiation from CC-

MNS immobilized samples indicate that mid-infra-

red electromagnetic waves in the 12–60 THz (5–25 

µm) range are likely to be emitted4. However, in the 

rotation and contraction of complex molecules with 

hydrated structures involving hydrated ACC, etc., 

far-infrared THz waves of 3 THz or less (100 µm or 

more) are thought to be the mainstream. On the 

other hand, electromagnetic waves emitted by lat-

tice vibrations (phonons) of CaCO₃ caused by col-

lective vibrations of ACC or during the initial crys-

tallization stage are reported to have a wavelength 

range of 1.5–12 THz (25–200 µm). Furthermore, 

regarding the phonon-derived electromagnetic wave 

Fig. 3 Scheme of calcium carbonate, basic unit, quantum dot, CCMNS and poxvirus.

(A)Atomic structure of calcium carbonate molecules (CaCO3 and Ca (HCO3)2). (B) Basic unit, with a molecular 

ratio of CaCO3 and Ca (HCO3)2 of approximately 1:4 and its size. (C) Quantum dot-size, containing approximately 

110 basic units. Ca
2+

 and HCO₃－ surround the core of the ACC (Amorphous Calcium Carbonate) cluster as a shell 

. (D) CCMNS, containing approximately 1x10
6 
basic units or 8650 quantum dots. It is about the similar size to a 

pox virus. (E) Pox virus and its aggregates for comparison. Scanning electron microscope image. (F) CCMNS 

make branching and dendrite-like arrangement of the nanostructure can be seen. Scanning electron microscope 

image
12

.　The process from the basic unit to CCMNS is as follows. Basic unit → ACC cluster (quantum dot) → 

CCMNS (forming mesoscopic dendritic structure).

Fig.3

mesoscopic structure of CCMNS
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response (infrared activity transverse optical (TO) 

and longitudinal optical (LO) modes) of aragonite, 

it has been reported that peaks concentrated be-

tween 4.5 THz and 8 THz14. Another paper states 

that the phonons of aragonite are in the 25–43 THz 

(7–12 µm) range15. Based on the above data, in this 

conceptual experiment, the peak wavelength of 

electromagnetic waves emitted from CCMNS was 

provisionally set at 12 THz (25 µm) as medium val-

ue of every data and the result of blackbody radia-

tion from CCMNS immobilized samples.

The theoretical basis for calculating the energy 

of radiation and its acceptance of target receptor 

molecules, from the molar amount of an emitter 

substance and the wavelength emitted by that sub-

stance is based on Max Planck's quantum theory 

and Albert Einstein's light quantum hypothesis. The 

procedure of calculation is as follows: 1) Calculate 

the photon energy from the wavelength emitted. 2) 

Calculate the energy of one mole of photons (in-

cluding Avogadro's number of photons). 3) Correct 

for the molar equivalent of the sample. For the en-

ergy of the THz waves emitted by CCMNS, the 

molar equivalent value per 1 mL of SUNGOiD wa-

ter (CCMNS solution) used in the simulation ex-

periment is first determined, and then the energy 

amount is calculated. The calcium concentration in 

the raw water of SUNGOiD water containing CC-

MNS is reported to be 2.5 mg/mL, but the mea-

sured value was 720 mg/L. Since the atomic mass 

of calcium is 40, the molar concentration is 

0.72/40 = 0.018 mol/L. For the simulation exper-

iment, a 10% diluted solution was used instead of 

the raw water, and the experiment was conducted 

on a 1 mL scale, resulting in a molar quantity of 1.8 

× 10－6 moles.

The number of Ca atoms (nCa) constituting CC-

MNS in 1 mL of SUNGOiD water is calculated as 

nCa = 1.8×10－6 mol. The total number is calculat-

ed using Avogadro's number as NCa = n×NA = 1.8

× 10－6×6.022×1023≈ 1.08×1018 particles. Each 

CCMNS contains 1×10⁶ basic units, and each ba-

sic unit contains 5 Ca atoms. Therefore, the number 

of CCMNS in 1 mL is 1.08×1018 / (5×10⁶) = 2.16 

×1011.

As mentioned earlier, CCMNS contains approxi-

mately 1 × 10⁶ basic units consisting of a CaCO₃ 
core and a Ca2+·HCO₃- shell. As an electrically ac-

tive microparticle, CCMNS has a zeta potential of 

-77 mV at pH 12.5, but at pH 7.0, its stable dis-

persion in water becomes unstable, and CCMNS 

undergoes mesoscopic-sized dendritic growth or 

amorphous CaCO₃ promotes aragonite-type crys-

tallization. Crystallized CaCO₃ lattice vibrations 

(aragonite type, phonons) primarily emit electro-

magnetic waves at approximately 12 THz. As de-

scribed later, it is estimated that these waves are 

mainly emitted for approximately at least 300 sec-

onds.

On the other hand, since the Ca content in the 

core of CCMNS accounts for approximately 1/5 of 

the total (core 1: shell 4), the number of CaCO₃ 
molecules capable of causing lattice vibrations 

(phonons) in total CCMNS is 1.08×1018/5=2.16×
1017. If electromagnetic waves at 12 THz are emit-

ted from the CaCO₃ in the core of CCMNS, the 

phonon frequency is 12 THz (855 cm－1) in the ara-

gonite main mode. The energy per phonon is E₁ 
phonon = h×ν= 6.626×10－34×12×1012 = 7.9512×
10－21J. If the energy released per CaCO₃ is aver-

aged to 10 phonons based on atomic rearrangement 

during crystallization and known vibration data of 

nano materials, the total energy released is 7.9512

×10－20 J. The total energy released in 300 seconds 

is Etotal = 2.16×1017× 7.9512×10－20 = 1.72×10
－2 J/mL. The energy release decreases exponential-

ly, but the average value over 300 seconds is 5.72×
10－5 J/mL per second.

Simulation for an experiment model
We examined whether the phenomenon of disso-

ciation of prions5, Aβ6 and Tau7,8 proteins that ag-

gregate in nerve cells, etc. can be explained by the 

THz waves emitted by CCMNS with quantum me-

chanically. The frequency of the THz waves was 

12 THz, and the wavelength was 25 µm. As a 

model, we mixed 0.5 mL of a 5-fold diluted raw 

solution of CCMNS with 0.5 mL of a culture medi-

um containing 1x106 nerve cells with Aβ aggre-

gates and set up a situation in which 106 nerve cells 
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with Aβ molecule aggregates were suspended in 1 

mL of SUNGOiD water (a 10-fold dilution of the 

CCMNS raw solution).

Results

Relationship between No. of nerve cells and 
No. of CCMNS in SUNGOiD water

In the simulation model experiment, 1x106 nerve 

cells are suspended in 1mL of SUNGOiD water 

(CCMNS solution). The nerve cells were transfect-

ed with a plasmid carrying amyloid precursor pro-

tein (APP) that contained a mutant form of Aβ that 

is easily cleaved (Swedish mutation) 16 or a mutant 

form of Aβ that is easily aggregated (E22K; Ital-

ian mutation etc.) 17,18. Therefore, aggregation of A

β easily occurs within the nerve cells.

The number of CCMNS in 1mL of SUNGOiD 

water is calculated before (2.16x1011). 1mL of 

SUNGOiD water is 1cc, and is equivalent to 1x10－

6m3. If you now put 1cc of SUNGOiD water into an 

imaginary small pool that is 10cm long, 10cm wide 

and 0.1mm deep (10－1 x 10－1 x 10－4=10－6m3), 1mL 

will be able to fill the pool exactly. If we assume 

summing the four CCMNS wavelength ranges (25 

µm x 4 = 100 µm) which generate a wave of 100µm 

evenly, then a wave of 103 in length and 103 in 

width (a total of 106 waves) will be formed. There 

are 106 nerve cells in 1mL, so the calculation for 

the model is that there is one nerve cell at the bot-

tom of each 100 µm wave. There are 2.16x1011 CC-

MNS in 1mL, therefore each nerve cell is surround-

ed by 2.16x105 CCMNS in each 100µm wave (Fig. 4).

 

Energy given to nerve cells by THz waves of 
CCMNS

As mentioned above, the energy released by CC-

MNS in 1 mL of SUNGOiD water is Etotal=1.72x10
－2 J. This amount of energy can be considered at the 

macro level as follows. The energy required to raise 

1 g of water by 1℃ is 4.186 J. Therefore, for SUN-

GOiD water, (4.186 J/mL)/(1.72x10－2 J/mL) = 243.4 

to raise water by 1℃ , which means that about 240 

mL of SUNGOiD water energy is required for 1mL 

of water.

However, the effect of energy of THz waves on 

the nano-sized molecules is somewhat different. In 

our time-course experiment done before on the dis-

sociation of aggregate Aβ, we found that the dis-

sociation was almost complete within about 5 min-

utes6 (Fig. 5). The calculated time to dissociate 

aggregate Aβ into oligomers or monomers was 

284.6 seconds. Thus, the energy released by the 

CCMNS is Esec=1.72x10－2 /284.6=6.033x10－5 J/

Fig. 4  A nerve cell in a 100µm wavelength range surrounded by many CCMNSs

(A)One mL of SUNGOiD water is placed in an imaginary pool 10cm (1x10
5
µm) long and 10cm (1x10

5
µm) wide 

and 0.1mm (100µm) deep. (B) A wave range 100µm in diameter is created in this pool. The number of longitudi-

nal and lateral waves is 10
3
 each, for a total of 10

6
 waves. (C) The figure shows one representative nerve cell (red 

arrow) of total 1x10
6
 nerve cells at the bottom of a wave. (D) The nerve cell is surrounded by approximately 

2.16x10
5
 CCMNSs, indicated by the red dots.

Fig.4

2.16x105 CCMNSs

one nerve cell/a 100µm wavelength range

one nerve cell surrounded by
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sec. In this way, one nerve cell received total energy 

from 2.16x105 CCMNS is 1.72x10－2J/(1x10－6) 

=1.72x10－8 J and then for one nerve cell per second 

is 6.033x10－11J/sec.

Energy of CCMNS given to aggregated Aβ

Fig 6A shows the mid-infrared rays emitted by 

CCMNS, with a wavelength of 25µm, indicated by 

the red circles, and a nerve cell placed in the center, 

viewed from above. The nerve cell, with an average 

diameter of 14µm, is seen floating in the 25µm 

wave emitted by 2.16x105 CCMNSs. If we assume that 

Fig.5

DW CCMNS

Fig. 5 Dissociation of Aβ aggregates by CCMNS over time.

(A)Dissociation of Aβaggregate was measured with a monoclonal antibody recognizing monomers/oligomers of 

Aβ. (B) Cumulative integral curve of the dissociation of Aβ by CCMNS. (C) Integral of the Aβ dissociation 

function over time by CCMNS (284.6 seconds).

Fig. 6 Scheme of the effect of THz wave on Aβaggregate

(A)Top view of a nerve cell (arrow) surrounded by THz waves (red circles, 25µm) from many (2.16x10
5
) CC-

MNSs. (B) This is a schematic diagram of the structure of a nerve cell. Aβ aggregates are arranged in an average 

distribution in the middle (radius 5µm, brown dots) between the nucleus (radius 3µm, light blue) and the cell 

membrane (radius 7µm). (C) Aggregate image of spherical and fibrous Aβ proteins. （D）On the left is an image 

of a nerve cell (14 µm in diameter) floating in electromagnetic wave of the CCMNS. On the right is an image of 

Aβ aggregates receiving 12 THz photons. (E) The amino acid sequence of Aβ1-42 and the sequence region of 

hydrophobic amino acids. It is thought that these regions are involved in hydrophobic interactions that cause ag-

gregation.

B

Fig.6
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the diameter of the nerve cell is 14µm (radius 7µm), 

then its surface area is 4πR2=4x3.14x72=615.4µm2. 

And if we assume that the average distribution of Aβ 

aggregates formed in the cytoplasm is in the zone 

roughly halfway between the nucleus and the cell 

membrane, the radius will be 5µm, so the area will be 

4πr2=4 x 3.14 x 52=314µm2.

We suppose that the radiated energy is an isotro-

pic distribution and the CCMNS (emitter) radiates 

isotropically on the cell surface. Then the energy 

diffuses from a sphere with a radius of 7µm (cell 

membrane surface) to a sphere with a radius of 

5µm (Aβ aggregate). We also assume that the en-

ergy is distributed in proportion to the ratio of the 

sphere surface areas. As a result, the energy re-

ceived by the Aβ aggregates is calculated using 

the ratio of the sphere surface areas, as follows. EAβ 

= E x (Aβ aggregate sphere / cell surface sphere), 

and when the total energy of 1.72 x 10－8 received 

by one nerve cell is substituted, EAβ＝(1.72 x 10－8 x 

314)/615.4=8.78 x10－9  J.

The energy received by a single Aβ mole-
cule and dissociation of aggregated Aβpro-
tein

To calculate the average area of a single mole-

cule of Aβ1-42, it is necessary to estimate the 

area based on the shape and structure of the protein. 

Aβ1-42 is a peptide composed of 42 amino ac-

ids, and when it is extended in a straight line, it is 

thought to be approximately 14.7 nm in length19. In 

the monomer state in solution, Aβ1-42 often takes 

on a spherical shape (approximately 7 nm2). How-

ever, in Aβ aggregates, the β-sheet structure stacks 

up to form a fibrous structure. The average width of 

an amino acid is estimated to be 0.72 nm and Aβ
1-42 length 14.7 nm. Thus, Aβ square is 0.72 x 

14.7 = 10.6 nm2. In addition, the area of an Aβ ag-

gregate is 314 µm2, and the area of a single mole-

cule of Aβ is 10.6 nm2. Therefore, the surface of 

an Aβ aggregate sphere contains 314 x 106 nm2 / 

10.6 nm2 = 2.96 x 107 Aβ molecules. The energy 

received by a single Aβ molecule is 8.78 x 10－9 / 

2.96 x 107 = 2.97 x 10－16 J.

The vibrational modes of proteins are mainly ex-

cited in the infrared and terahertz regions. The 

number of photons (N) when 2.97 x 10－16 J of ener-

gy (E) from a 12 THz wave of CCMNS is irradiated 

on a single molecule of Aβ protein is as follows. 

N = E/hν, it becomes 2.97 x 10－16/ (6.626 x 10－34 x 

12 x 1012) = 3.74 x 104 photons. Since the main ra-

diation time of 12THz wave was calculated 284.6 

seconds, one molecule of Aβ protein is exposed to 

(3.74 x 104)/284.6 = 131.25 photons per second.

We investigated whether the molecules of hydro-

phobic aggregation proteins dissociate when they 

receive 12 THz, 3.74×104 photons (or 131 pho-

tons/sec). Protein aggregation due to hydrophobic 

interactions is formed mainly by the following fac-

tors: interactions between hydrophobic amino acids 

(non-polar interactions), hydrophobic effects due to 

water molecules (entropy-driven), stabilization of 

secondary structures (such as β-sheet structures), 

and van der Waals forces and electrostatic interac-

tions between molecules. The energy of hydropho-

bic interactions is generally 2-10 kJ/mol (in the 

case of intermolecular interactions), and when con-

verted to per molecule, it is a maximum value of 10 

x 103 J / (6.022 x 1023) =1.66 x 10－20 J. The energy 

of a single photon of electromagnetic waves at 

12THz is Ephoton = hν, so Ephoton = 6.626×10－34 Js×
12×1012 /s = 7.951×10－21 J. Since the maximum 

energy required to dissociate a hydrophobic bond-

ing molecule is 1.66x10－20 J, the number of photons 

required is 1.66x10－20 / 7.951x10－21 = 2.09 (about 

2.09 photons by 12THz wave). 

This photon value (2.09) is much smaller 

(3.74x104 total photons or 131.4 photons per sec-

ond) than the energy received from CCMNS. Thus, 

the photon energy received by a single Aβ mole-

cule is more than 104 or 62.9 times (3.47 x 

104/2.09=1.66x104 or 131.4/2.09=62.9 times, total 

or per second, respectively) greater than the hydro-

phobic interaction energy, so hydrophobic aggrega-

tion is highly likely to dissociate. Since THz waves 

easily affect hydrogen bonds and intermolecular in-

teractions, it is thought that local vibrations and hy-

dration changes caused by photons induce the ag-

gregation structure to collapse.
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Discussion

In the middle of the 20th century 20, senile 

plagues were found in a dog brain. Subsequently, 

reports were published in dogs and monkeys. We 

also found senile plaques in the brains of old pri-

mates (Asian macaque monkeys: crab-eating ma-

caques) for the first time21,22,23. Currently, there are 

reports of senile plaques and tau protein aggrega-

tion in the brains of many aged animals, including 

wild animals. Many genetically engineered animal 

models have also been created and studied. Howev-

er, not truly effective, preventive or therapeutic 

agents for Alzheimer's disease have yet been found.

In 2001, bovine spongiform encephalopathy 

(BSE), a prion disease of cattle, entered Japan and 

caused panic24. Prisons, which have not an alfa-he-

lix structure but a beta-sheet structure, cannot be 

inactivated by ordinary heating or disinfectants. 

They can infect humans and animals and, if trans-

mitted, cause progressive central nervous system 

damage and death in 100% of cases. No effective 

preventive or therapeutic agents have been found 

for prion diseases either. Both nationally and inter-

nationally, administrative measures have been taken 

to control this infectious disease25,26.

Fortunately, however, it has been shown that CC-

MNS has the effect of degrading and inactivating 

not only many bacteria and viruses, but also prions. 

Furthermore, it has been shown that it is possible to 

inhibit the formation of aggregates of Aβ and Tau 

proteins and cause them to dissociate27. It is thought 

that the high alkalinity (pH 12.3~12.5) of the CC-

MNS aqueous solution is the main factor in inacti-

vating microorganisms. On the other hand, it is 

thought that the THz waves emitted from the CC-

MNS are important for dissociating aggregates such 

as prions, Aβ and Tau proteins.

CCMNS has the potential to exhibit both quan-

tum effects and classical electromagnetic wave be-

havior due to its mesoscale structure, which is 

formed by linking together nanostructures in the 

shape of dendrite-like structure. For example, the 

frequency of the emitted THz waves can be shifted 

by changing the bonding distance between nano-

structures using branching structures and dendrite-

like links. This is related to the fact that CCMNS 

emits a wide range of electromagnetic waves from 

0.8 to 200 µm. When nanostructures or biominerals 

(CaCO₃, Ca (HCO3)2) derived from living organ-

isms are involved, they can easily interact with bio-

logical macromolecules in the body, unlike artificial 

external irradiation devices.

Mesoscopic structures may have some character-

istics as follows. The dendritic nanostructures are 

likely to induce plasmon resonance and phonon-po-

lariton resonance, and it is expected that local elec-

tric field enhancement will occur. And there is the 

possibility that the radiation intensity of THz waves 

will increase. A nanoscale structure with a branch-

ing structure can function as a waveguide for pho-

non–polaritons. This improves the efficiency of 

THz wave generation and propagation. The forma-

tion of a dendrite-like nanostructure at the meso-

scale has the potential to create a stable oscillation 

source using self-organization. Having a structure 

larger than the nanoscale improves the radiation ef-

ficiency of THz waves. The branched structure has 

a natural antenna effect, enabling directional THz 

radiation in a specific frequency range.

In the simulation experiment model used in this 

study, THz wave of nano-sized emitters (CCMNS) 

produced by living organisms interact with nano-

sized macromolecules. However, this energy level 

is ignored by the macroscopic perspective. On the 

other hand, number of photons with a single Aβ
molecule receives is, at the nanoscale, more than 

104 times (or 64 times per sec) greater than the pho-

ton number required in hydrophobic interaction en-

ergy. This paper may be the first quantum biology 

report to assess the biological energy effect pro-

duced by living organism itself at the nanoscale 

level using quantum mechanics. Fig. 7 shows an 

overview of the process assumed in this simulation 

experiment in which CCMNS can dissociate Aβ 

molecule aggregates.

SUNGOiD water uses a variety of natural ingre-

dients as raw materials. Therefore, depending on 

the origin of the raw materials, there may be slight 

differences in effectiveness. However, when three 
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lots were tested, a 1:1 to 1:4 dilution was found to 

be effective for dissociation against Aβ and tau ag-

gregates compared to the control. To develop this 

product into a pharmaceutical drug, further im-

provements are needed in terms of raw materials 

and manufacturing processes.
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