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a b s t r a c t

The manuscript discusses a possible hypothesis about the transformation of healthy cells into cancer cells as 
a result of modification of the molecular structure of intracellular water from normal hexagonal to ab
normal cubic phase (which may be caused by radiation, chemical, viral, mechanical and microbiological 
factors) and the possibility of returning to its original state under the influence of microwave radiation. The 
authors are not aware of any relevant experimental and theoretical support for this hypothesis in other 
literature.Our hypothesis is based on a completely unexpected experimental fact that we have received. It 
turned out that the radio spectra of cancer-affected tissues and the cubic phase of water are identical which 
confirms that these tissues really contain a cubic phase of water. It should be expected that the use of 
radiation of “therapeutic” frequencies may lead to regression of tumor growth. This assumption is based on 
another experimental fact confirming the possibility of the transition of the molecular structure of water 
from the cubic phase to the hexagonal phase (which is contained in healthy tissues) when irradiated with 
therapeutic frequencies.The conducted experiments demonstrate the real possibilities of structural-phase 
and spectral mutual transformations of the water medium under the influence of extremely low intensity 
flows of microwaves at “therapeutic” frequencies of 1000 MHz and 985 MHz or “pathologic” frequencies of 
990 MHz and 51 GHz. The aim of this study was to experimentally verify a possible causal relationship 
between the violation of the molecular structure of intracellular water in healthy tissues and carcinogen
esis.

© 2023 Published by Elsevier B.V. on behalf of Research Network of Computational and Structural 
Biotechnology. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/ 

licenses/by-nc-nd/4.0/).

1. Introduction

As is well known, low-intensity millimeter and centimeter 
electromagnetic waves of selective frequencies have a specific 
therapeutic effect and are therefore widely used in medicine and, in 
particular, in oncology [1–13]. Unlike the currently widely used 
traditional methods of treating tumors with ionizing radiation and 
chemotherapy, the use of non-ionizing and low-intensity micro
waves is devoid of toxic side effects.In Kalantaryan, V.P., et al. (2011) 
[14] it was shown that irradiation of Sarcoma-37 tumor cells with 
low-intensity non-ionizing and non-thermal millimeter waves at a 
frequency of 42 GHz suppresses cell growth by 33% and lowers the 

level of methylation to almost normal. In Kalantaryan,V.P., et al. 
(2020) [15], on the basis of experimental and theoretical studies, it is 
concluded that irradiation of tumor tissue at the resonant fre
quencies of natural vibrations of the molecular structures of water 
(triads and hexagons) can significantly increase the degree of 
binding of anticancer drugs to tumor DNA. This will allow for tra
ditional treatment to significantly reduce the dose of drugs and the 
cost of a general course of therapy. In addition, some patients de
velop intolerance due to side toxic effects and the course of treat
ment is forced to be interrupted. With a reduction in the dose of 
drugs, the course of therapy can be successfully completed.After 
exposure by microwaves without anti-cancer drugs, the irradiated 
animals show inhibition of tumor growth compared to the control 
group and a sharp suppression of the level of DNA methylation, 
which becomes close to the corresponding value for healthy DNA. It 
should also be noted that microwave generators are much smaller 
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and cheaper than traditional expensive and bulky devices for ra
diation therapy of patients, which require large areas with appro
priate shielding for safe operation. Applications of non-ionizing and 
non-thermal medical radiation can be considered as a potentially 
new, promising and safe method for early diagnostics, prevention 
and therapy in oncology. In studies with non-ionizing low-intensity 
radiation, it is necessary to take into account the following funda
mental difference. In the case of ionizing radiation, the amount of 
energy received by the sample is very important. In the case of non- 
ionizing extremely low energy radiation, as in our case, the energy 
given to the sample is so small that it ceases to play an essential role 
and the information phenomena become predominant. The condi
tions of manifestation of the effect of the "information" actions are 
determined by the competition of energy (∆U) and entropy (∆S) 
expressed at a given a temperature (T) formula for the free energy of 
Helmholtz: ∆F= ∆U-T∆S. Hence the criterion of distinction between 
informational and energetic influences, which can also be inter
preted as the boundary between strong and weak interactions: f 
= ∆U/T∆S. Thus, with strong effects f >  1, energy processes prevail, 
and the accompanying "entropy-information" effects are secondary, 
with weak effects f <  1, the processes are controlled by "entropy- 
information" mechanisms, and energy is assigned the role of a 
translator of "information".

2. The resonant state of water

The resonant-wave state consists in the volumetric resonant- 
wave vibrational state of molecular water structures and the for
mation of an internal electromagnetic (EM) field at selective fre
quencies of natural oscillations, generation, reception and 
transmission of extremely weak (∼10−16-10−15 W/cm2) EM waves in 
the millimeter (Extremely High Frequencies 30–300 GHz, wave
length 1–10 mm) and microwave (Ultra-High Frequencies 
0.3–30 GHz, wavelength 1–10 cm) ranges. In the resonant-wave 
state, water-containing media, including biological ones, are "radio- 
transparent" for extremely low-intensity "resonant" EM waves. 
There is an effect of resonant radio transparency of water and bio
logical tissues at extremely low power levels of EHF EM waves, as a 
threshold effect of an extremely low power level. These are trans
lational resonances corresponding to the frequencies of natural, se
lective vibrations of molecular and supramolecular structures of 
water and the aquatic component of the biological environment. At 
these frequencies, radio waves are generated, transmitted, received, 
converted, emitted, and re-emitted in water environments. The 
frequency spectra of the resonant radio transparency of water are 
caused by the vibrations of molecular oscillators: hexagons and 
triads with magnetic j and electric p dipole moments. The spectral 
composition determines the molecular structure of the water 
medium. A model of the molecular structure of the basic water os
cillators: triads, hexagons, and fractal clusters of the first and second 

order is shown in Fig. 1. Based on the fractal-cluster model of water, 
such molecular fragments are mono molecules of H2O triads with 
natural frequencies of 64.5 and 65.5 GHz, and hexagons (H2O)6 with 
natural frequencies of 50.3 and 51.8 GHz. Doublets are determined 
by transverse and longitudinal vibrations of the dipole momentsof 
structures that excite transverse and longitudinal EM waves in 
water-containing media.

3. Violation of the molecular structure of intracellular 
water leads to the formation of cancer?

As noted above the main sources of radiation of the resonant 
electromagnetic waves are the basic molecular fragments of the 
water structure: triads H2O, hexagons (H2O)6, clusters [(H2O)6]6, 
generating resonant doublets of radio waves in the millimeter and 
microwave bands at frequencies of molecular vibrations own: 
64.5 GHz and 65.5 GHz; 50.3 GHz and 51.8 GHz in millimeter band 
and 985.0 MHz and 1000 MHz in microwave band (Fig. 1). At these 
frequencies takes place the radiation and the interaction of internal 
and external resonant EM waves in water molecular systems and the 
water component of the biological media. The hypothesis is pro
posed about the possible transformation of normal cells into cancer 
cells as a result of modification in them of the normal hexagonal 
molecular structure of water to abnormal cubic structure. As is well 
known, foci of the cubic phase of the water structure can occur with 
various types of damage to the intracellular molecular structure of 
water caused by the influence of various external and internal fac
tors such as radiation, chemical, viral, mechanical and micro
biological.

Obviously, with a local change from a hexagonal water matrix to 
a cubic one, a “program failure” occurs, and as a result, the cells 
begin to reproduce “abnormal” water, which leads to a change in the 
biochemical mechanisms of their vital activity Petrosyan, V.I., et al. 
(2014a,2014b) [16,17]. With dysfunction and pathology, the intensity 
of the resonance lines change and the resonance frequencies of 
biological tissues of the patient’s body are preserved. A change in 
resonance frequencies is observed only in oncology as a result of a 
radical restructuring of the molecular structure of the water 
medium: the transformation of the hexagonal phase into a cubic 
one.The outcome of the competition between growth processes or 
regression of tumor formation is decided from the position of the 
balance of intensities of counter flows radio waves of conflicting 
phases. Since the counter flows have different resonant frequencies, 
their mutual penetration into the foreign phase occurs with at
tenuation within their skin layer. As a result, the wave boundary 
between the phases is blurred into an interlayer: the wave zone, 
which in this model is represented as an intermediate "wave" layer 
that captures the boundary skin zones of the abnormal and normal 
phases on both sides of the tumor border. At the same time, in the 
penetration zone, each of the phases "tries to impose" its own 

Fig. 1. Basic molecular fragments of the water structure. Natural resonances frequencies are indicated above the fragments, ±  j, p are the magnetic and electric dipole moments. 
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frequency in order to expand the boundaries of its influence. The 
tumor process is controlled by the balance of counter resonant wave 
flows of "conflicting" phases and tumor formation is possible only 
under conditions of redistribution of the balance in favor of "carci
nogenesis", and in other cases, when the wave flow of healthy sur
rounding biological tissue predominates, the occurrence of an 
abnormal phase in such conditions becomes unrealistic. With in
creased wave activity of the anomalous phase or when the wave 
flow of the normal hexagonal phase of the surrounding biological 
tissue is weakened, conditions for the formation and growth of the 
embryo of the “anomalous” phase arise. This trend of tumor growth 
can be counteracted by including additional external therapeutic 
flow. If the total internal and external wave counteraction is inferior 
to the tumor one, then the tumor growth rate is positive, which 
corresponds to the stage of tumor growth, if the total internal and 
external wave counteraction exceeds the tumor, then the tumor 
growth rate is negative, which corresponds to the stage of tumor 
regression, if the combined internal and external wave action is 
comparable to tumor, the rate of tumor growth is close to zero, 
which corresponds to the stages of stabilization or inhibition of 
tumor growth. So, the outcome of the development of a carcinogenic 
tumor process is determined by the balance of counter internal in
trinsic and introduced conflicting resonant radio wave flows of the 
norm and oncological pathology in the border zone of the malignant 
neoplasm. The use of an external source of therapeutic wave flows 
provides real possibilities for managing the development of a ma
lignant neoplasm.

4. Experimental study of influence“pathologic” and 
“therapeutic” electromagnetic waves in oncology

Irradiation of water samples was carried out for 30 min by 
streams of extremely low intensity resonant radio waves with a 
power density of ∼ 1 nW/cm2 at a therapeutic resonant frequency of 
1000 MHz or at a pathological resonant frequency of 990 MHz from a 
sweep generator of the panorama YA2R-74 and a broadband horn 
microwave antenna P6–2 with an opening of 25 × 35 cm2 at a dis
tance of 30 cm from the water sample. The microwave spectra were 
taken with the frequency tuning of the generator in the range of 
960–1020 MHz in increments of 5 MHz and a shutter speed of 5 s at 
the same power (Fig. 2). To register the spectrum of resonant fre
quencies of water-containing objects, a modulation microwave 

radiometer with a fluctuation sensitivity of 0.5 K (∼10−17 W) was 
used as an ultra-sensitive radio receiver at a fixed resonant fre
quency of 1 GHz in the 25 MHz reception band and a signal in
tegration time of 1 s Fig. 3 shows microwave spectra of the distilled 
water (normal hexagonal structure) and healthy biological tissues. 
There are two resonance peaks at 985 MHz and 1000 MHz and one 
minimum at 990 MHz (two-frequency resonance). As can be seen, 
these two spectra are identical, which indicates direct responsibility 
of the hexagonal water component of the biological environment of 
the body for processes in healthy biological tissues. Fig. 4 shows the 
spectra of normal hexagonal and "gamma-modified" abnormal cubic 
structure of water. The cubic phase of water was experimentally 
obtained under normal conditions by treating the distillate of the 
hexagonal phase of water with a classical carcinogenic factor - ra
diation gamma irradiation. The water distillate was treated with 
gamma quanta with an energy of 1.2 MeV and a dose of 15 Gy at the 
LUER-20 M accelerator.As can be seen, the spectrum of the cubic 
structure of water has only one resonant peak (single-frequency 
resonance), namely at the frequency of 990 MHz, where there was a 
minimum in the spectra of healthy tissue and hexagonal water. 
Fig. 5a shows spectra of prostate cancer and healthy biological tis
sues, Fig. 5b shows examples of resonance spectra of breast pa
thology: benign and malignant tumors. As can be seen, the single- 
humped resonance spectrum of the cubic structure of water (Fig. 4) 
is completely identical to the resonance spectrum of prostate cancer 
(Fig. 5a) and breast cancer (Fig. 5b), which means that in both cases 
the affected tissues contain cubic (carcinogenic) water. It is worth 
paying special attention to such an interesting fact that the re
sonance spectrum of a benign tumor in Fig. 5b does not coincide 
with the resonance spectrum of cubic water, but coincides with the 
spectrum of hexagonal water, which can serve as another experi
mental confirmation of our hypothesis. Fig. 6 shows the generalized 
microwave and millimeter spectra for healthy (1,2) and cancerous 
(3) biological tissues. The results obtained give reason to consider 
resonance at a frequency of 1000 MHz and 985 MHz as antitumor or Fig. 2. The generator of microwave oscillations with cone-shaped 

antenna.Measurements were done at a far-field zone.

Fig. 3. Radiation spectra of normal (hexagonal) structure of distillate water and 
biological tissues of the human body in norm.
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“therapeutic”, and abnormal resonance at a frequency of 990 MHz 
and 51 GHz as malignant or "pathogenic". Preliminary experimental 
studies show that acting on the water of the cubic structure with a 
flow of therapeutic microwaves with a frequency of 1000 MHz or 
985 MHz, it is possible to change its structure to a normal hexagonal 
one, which corresponds to a healthy tissue.Conversely, the "patho
genic" frequency of 990 MHz really transforms the normal hexagonal 
molecular structure of water into an abnormal cubic modification 

Fig. 4. Radiation spectra of normal and "gamma-modified" cubic structure of water. 

Fig. 5. (a) Resonance spectra of prostate cancer and biological tissues in norm. (b) Resonance spectra of breast pathology: benign and malignant tumors. 

Fig. 6. Generalized microwave and millimeter spectra for normal (1,2) and tumor (3) 
biological tissues.
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(Fig. 7). Therefore, it can be expected that the application of the new 
medical technology of non-ionizing and non-thermal microwave 
electromagnetic radiation therapy should lead to the recovery of the 
body. The above is the basis for the development of a radiophysical 
model and biophysical technologies for the diagnosis, prevention 
and therapy of cancer.

5. Conclusion

The possible determining role of the violation of the molecular 
structure of intracellular water in the occurrence of malignant 
neoplasms is discussed. This is indicated by the experimental fact of 
the complete coincidence of radio spectra from tumor tissues and 
the cubic phase of water. As you know, healthy tissue contains water, 
which has a hexagonal molecular structure. By affecting the cubic 
phase of water with therapeutic microwave radiation with a fre
quency of 1000 MHz or 885 MHz, its reverse transformation into a 
hexagonal phase is possible, which leads to regression of the 
disease.The destructive effect of microwaves on “pathological” re
sonant frequencies and their restorative effect on “therapeutic” re
sonant frequencies were studied. Therapeutic microwaves have a 
direct effect on the source of dysfunction or pathology and activate 
the body’s own resources, stimulating the restoration of the normal 
functional state of the affected organs and body systems.Use of the 
external source of therapeutic wave flows gives real control to the 
process of development of malignant neoplasms.

It is assumed that during the development of the tumor process, 
a change in the resonant frequency of the biological tissues of the 
patient’s body occurs following a radical restructuring of the mole
cular structure of the aqueous medium, the transformation of a 
normal hexagonal molecular structure into an abnormal cubic one.

Antitumor effect of low power non-ionizing microwaves ob
tained without drugs shows promising development of microwaves 
electromagnetic therapy for clinical oncology in the treatment of 

malignancies. As an advantage of this method, it should also be 
noted that generators of microwaves are much smaller and cheaper 
than the traditional expensive and bulky devices for radiotherapy of 
patients, which require large areas for safety of work with appro
priate shielding. Based on the above, the application of non-ionizing 
medical radiation can be considered as a potentially new, promising 
and safe medical technology for early diagnostics and therapy in 
oncology.

The presented original data demonstrate the potential clinical 
application of low power coherent microwaves. These preliminary 
results open up a very interesting line of research, which is asso
ciated with the possible application of low-power microwave ra
diation against tumor cells. The antitumor effect of microwaves 
indicates the prospects for the development of microwave therapy 
for clinical oncology in the treatment of malignant neoplasms 
without damaging other tissues, without antitumor drugs and 
harmful ionizing radiotherapy.
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