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Introduction. The significant prevalence of vascular diseases of the brain, the complexity of dysfunc-
tion, put the problems of their treatment, rehabilitation and prevention into the focus of attention of modern
neurology. A stroke occurs in the United States every 45 seconds. Approximately 750,000 people a year suffer
from a stroke in the United States. According to statistics from the Ministry of Health of Ukraine, more than
110,000 primary strokes are recorded annually in the country. No less serious disease of the human central
nervous system is Alzheimer’s disease. Each year, more than 500,000 Americans die from this disease, making
it the third leading cause of death in the United States. Traffic accidents, local military conflicts, some sports
form a very numerous specific group of patients with craniocerebral injuries.

Aim — to develop a phototherapeutic hardware complex for the prevention, treatment and rehabilitation
of vascular, inflammatory, degenerative, post-traumatic and other brain diseases that are difficult amenable to
medical treatment including pharmacoresistant indomitable pain syndromes.

Materials and methods. The low-intensity electromagnetic radiation of the optical range of the spectrum
and the magnetic field of a permanent magnet are physical factors that are used in phototherapeutic complex
devices.

Results. A phototherapy apparatus complex has been developed for the prevention, treatment and reha-
bilitation of vascular, inflammatory, degenerative, post-traumatic and other brain diseases that are difficult to
treat with drugs. The phototherapeutic hardware complex includes three devices: the modified photon-mag-
netic apparatus Korobov-Posokhov “Barva-CNS/FM”, the photon-magnetic matrices A.Korobov - V.Korobov
“Barva-Laryngologist/FM” and flexible photon-magnetic matrices A.Korobov - V.Korobov “Barva-Flex/24FM”.

Conclusions. The presented clinical observations obtained using the developed phototherapeutic hard-
ware complex for the treatment and prevention of diseases of the brain indicate high efficacy and safety of
long-term low-intensity phototherapy in patients with dyscirculatory encephalopathy, with suffered ischemic
and hemorrhagic strokes, with hypertensive disease.

Key words: phototherapy hardware complex, brain diseases, prevention, treatment, rehabilitation, elec-
tromagnetic radiation of the optical range of the spectrum, LEDs, magnets.
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®OTOTEPAIIEBTUYHUI ATIAPATHUI KOMILIEKC
JJIA ITPOPLJIAKTHUKH, JITKYBAHHA TA PEABLIITAIIIL
3AXBOPIOBAHDb IEHTPAJIbHOI HEPBOBOI CUCTEMMU JIIOJMHN

A.M.Kopo6os'!, M.®.ITocoxos?, B.A.Kopo6os3, O.B.Ko3up'
IXapxiecvkuil HayioHanbHull yHisepcumem imeni B. H. Kapasina, m. Xapxkis, Yxpaiua;
2TV “Themumym Hespoaoeii, ncuxiampii ma Hapxoaoziit HAMH Ykpainu», m. Xapxkie, Ykpaiua;
3Hayxoeo-8upobHuua meduxo-6ionoziuna kopnopauia «JIazep i 300pos’s», m. Xapxis, Ykpaina

Beryn. 3HauHa MOMIKUPEHICTh CYZIMHHUX 3aXBOPIOBAHb FOJIOBHOT'O MO3KY, CKJIaJHICTD TOPYIIIeHb (PYHKIIIH,
CTaBJIATH IPOOJIEMH iX JIIKyBaHH:A, peaburiTalii Ta MpodUIAKTHKY B IIEHTP yBaru cydacHoi Hespouiorii. Y CIIIA
KOXHI 45 cekyH Tpamiserbes iHcyapT. [Ipubamszao 750000 ocib Ha pik crpakmaroTrs Bif iHcyapTy B CIIIA.
3a manumu cratuctuku MO3 Ykpainu, B kpaifi mopiuno dikeyerses monaz 110000 nepBUHHUX iHCYJIBTIB.
He MeHII cepiio3HUM 3aXBOPIOBAaHHAM I[€HTPAJIBHOI HEPBOBOI CHCTEMU JIIOJIUHU € XBOpoba AJbIirelimMepa.
[ITopoxky Bizx i€l xBopoOu momupae nouaz 500 TUCAY aMEPUKAHITIB, POOJIAYH Il TPETHOIO MTPOBITHOO IIPUYH-
Hoto cMepTi B CIIA. JIopoKHBO-TPAHCIIOPTHI ITPUTOAH, JIOKAJIBbHI BiiChKOBI KOH(ITIKTH, JeAKi BUIU CIOPTY
bopMyr0oTh Ay’Ke BeJIUKY crienudivyHy TPyITy HAIli€HTIB 3 YePEITHO-MO3KOBUMU TPAaBMaMH.

Merta — po3po6ka GOTOTEPATIEBTUYHOTO AIIAPATHOTO KOMILIEKCY /I MPOMIiIaKTUKH, JIIKyBaHHA Ta pe-
ablmitarlii cyIMHHAX, 3alaJIbHUX, JIeTeHEPATUBHUX, IIOCTTPAaBMAaTUUYHUX Ta 1HIIUX 3aXBOPIOBAHb T'OJIOBHOTO
MOBKY, fIKi BAXKKO IiJIJAIOTHCSA MEANKAMEHTO3HOMY JIIKYBAHHIO.

Marepiaau Ta MeToau. Hu3pKoiHTEHCHBHE eJIEKTPOMAarHiTHE BUIIPOMiHIOBAHHS OIITUYHOTO J[ialla30Hy
CIIEKTpa 1 MarHiTHe IoJie MOCTIHHOTO MarHiTy — Qi3uyHi (pakTopH, AKi BUKOPUCTOBYIOTHCA B anaparax ¢poTo-
TepareBTUYHOTIO KOMILTIEKCY.

PesyapTaTtu. Po3po6yeHo poTorepaneBTUIHNN atapaTHIH KOMILIEKC I TPOMITAKTHKHY, JIIKYBAaHHS Ta
peabimiTarii cyiMHHUX, 3aaIbHUX, IeTeHEPATHBHUX, IIOCTTPABMATUYHHUX Ta IHIIUX 3aXBOPIOBAHb TOJIOBHOTO
MO3KY, fIKi BaXKKO MiJIAI0ThCA MeJUKaMeHTO3HOMY JIiKyBaHHI0. PoToTepaneBTUUHUN anapaTHUN KOMILIEKC
BKJIIOUAE TPH anapaTty: MogudikoBanuil poroHHO-MarHiTHHH antapat Kopo6osa-ITocoxosa «bapsa-IJTHC/®M»,
¢orouno-maruitHi matpuni Kopobosa A.-Kopo6osa B. «bapsa-JIlapunrosior/®M» i rayuki GOTOHHO-MarHiTHI
marpuri Kopo6osa A.-Kopo6osa B. «Bapsa-®iexc/24OM».

BucHoBku. IIpescrasiieHi KIiHIUHI criocTepe)keHHs, OTPUMaHi 3 BUKOPUCTAHHAM Po3pobJieHoro ¢o-
TOTEpPANEeBTUIHOTO allapaTHOTO KOMILIEKCY JJIA JIIKyBaHHA 1 MPOdUIAKTUKN 3aXBOPIOBAHb F'OJIOBHOTO MO3KY,
CBiJTUaTh NP0 BHUCOKY e(PEeKTUBHICTH Ta OE3MEYHICTh TPHUBAJIOI HUBKOMHTEHCUBHOU (poTOTEparii y XBOpux
3 TUCIUPKYJIATOPHOIO eHIledasonartieio, 3 mepeHeceHNMH iIIeMiYHUMHY i reMOpariYyHuMHU iHCYJIbTaMU, 3 Ti-
[IEPTOHIYHOIO XBOPOOOIO.

KirrouoBi cioBa: GoToTepaneBTUYHUI arapaTHUN KOMILIEKC, 3aXBOPIOBAHHSA TOJIOBHOTO MO3KY, IIPO-
(dinakTuka, JiKyBaHHs, peabiiTaris, eJIEeKTPOMAaTHITHE BUIPOMIHIOBaHHS OINTUYHOTO /Iialla30HY CIIEKTPa,
CBITJIOZIO/IM, MArHiTH.

®OTOTEPAIIEBTUYECKUM AIIIIAPATHBIN KOMILIEKC
JJIA IIPO®WIAKTUKU, IEUEHUA U PEABJINTAITU
3ABOJIEBAHUU NIEHTPAJIbHOI HEPBHOM CHICTEMBI YEJIOBEKA

A.M.Kopo6Gos', H.®.ITocoxos2, B.A.Kopo6og?, E.B.Ko3bIpb'
IXapvrosckuil HayUOHaNbHbLL YHUsepcumem umenu B.H.Kapa3uHa, 2. Xapvkos, YkpauHa;
2y “Unemumym Hespoao2uu, ncuxuampuu u Hapkoaosuu HAMH YkpauHbst», 2. Xapvkos, YkpauHa;

SHayuHo-npoussodcmeeHHan meduko-buoro2uveckas kopnopayus «Jlazep u 30oposve», 2. Xapbkos, YkpauHa

BBegeHwme. 3HaunTEIbHAS PACIPOCTPAHEHHOCTD COCY/TUCTHIX 3a00IEBAHUH T'OJIOBHOTO MO3Ta, CJIOXKHOCTh
HapyueHnH GyHKIHWH, CTaBAT MpOo6JIeMbl UX JIeUeHUsI, PeabMIUTAIINU U TPODUIAKTHKY B IEHTP BHUMAaHUS
coBpeMeHHOU HeBpostoruu. B CIIIA kaxkapie 45 cekyH 1 cirydaeTcs nHCYIbT. [Ipumepro 750000 yesioBeK B ot
crpagator oT uHcysabTa B CIIIA. ITo maHHBIM cTaTUCTUKNU MUH3/ApaBa YKpauHbl, B CTPaHe eXeroHo PUKCHU-
pyetes 6osiee 110000 mepBUUHBIX HHCYIbTOB. He MeHee cepbe3HbIM 3a00JIeBAaHUEM I[€HTPATbHON HEPBHOU
CHCTEMBI UeJTOBEKa sIBJIsieTcs 001e3Hb AsbIireliMmepa. KaxabIii roj1 oT aTok 60s1e3H1 ymupaet 6ostee 500 ThicaY
aMepUKAHIIEB, JIeJIas ee TpeTbel Beryiel mpuarnHou cMepty B CIITA. JIopoKHO-TpaHCIIOPTHBIE ITPOUCIIECTBUA,
JIOKQJTbHbIE BOEHHBIE KOH(JIMKTHI, HEKOTOPbIE BU/IBI CIOPTA (POPMUPYIOT BECbMa MHOTOUHCIEHHYIO CIIeIUpU-
YeCKyIO I'PyIILy HallUEHTOB C YePENTHO-MO3TOBBIMU TPAaBMaMHU.

IMesb — pazpaboTka GOTOTEPATIEBTUUECKOTO AIIIAPATHOTO KOMILUIEKCA I TPODUIAKTUKH, JIEUeHUS U
peadHINTAIIU COCY/TUCTBIX, BOCIIAJINTEIBHBIX, JIET€HEPATUBHBIX, IOCTTPABMATHUECKUX U JIPYTHX 3a00JIeBaHUN
TOJIOBHOTO MO3Ta, KOTOPbIE TPY/IHO IMOJJAIOTCA MeINKaMEeHTO3HOMY JIEUeHUI0, B TOM 4uciie papMakopesu-
CTEHTHBIX HEYKPOTHUMBIX OOJIEBBIX CH/IPOMOB.
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MarepuaJibl 1 MeTOXbI. HUBKOMHTEHCHBHOE 3JIEKTPOMArHUTHOE U3JIydeHHE ONITUYECKOTO IUATIa30HA
CIIEKTPA U MarHUTHOE I10JIe TIOCTOSIHHOTO MaruuTa — (pusuueckrie GakTophl, KOTOPHIE UCIOJIB3YIOTCS B alllia-
paTax (poToTEpaNEeBTUUECKOTO KOMILIEKCA.

PesyabraThl. PazpaboTan ¢poToTepaneBTHYECKUH allapaTHbIN KOMIUIEKC JJIs TPOMUIAKTUKY, JIEIEHS
U peabWINTALNK COCYUCTBIX, BOCIATUTEbHBIX, /IET€HEPATHBHBIX, IIOCTTPABMATHIYECKHUX U APYTUX 3abo0sie-
BaHUH T'OJIOBHOTO MO3Ta, KOTOPbIE TPY/IHO IMO/IAI0TCS MEANKAMEHTO3HOMY JiedueHn0. POToTepaneBTHIeCKUi
aTmapaTHHIN KOMIUIEKC BKJIIOUAET TPU alapaTa: MOAUGUIIMPOBaHHBIH (POTOHHO-MAaTrHUTHBIH anmapat Kopo-
6oBa-ITocoxoBa «bapBa-IlHC/®M», hoToHHO-MaruuTHbie MaTpuIlbl Kopobosa A.-Kopobora B. «bapsa-Jla-
punrosor/®M» u rubkre GoTOHHO-MarHuTHbIE MaTpUIlbl Kopobosa A -Kopoboga B. «bapsa-®iiekc/24OM».

BoiBojwl. [Ipe/icTaBieHHbIE KIMHUYECKHE HAOIIO/IEHNs, TIOJIyYeHHbIE C UCIIOIb30BaHUEM pa3paboTaH-
HOTO (POTOTEPATIEBTUYECKOTO AlllIaAPATHOTO KOMILIEKCA JIJIsl JIeueHus: U PO UIaKTUKH 3a00I€BAaHU TOI0B-
HOT'O MO3Ta, CBU/IETEJIBCTBYIOT O BBICOKOU 3(PHEKTHBHOCTU U 6€30TIaCHOCTH JIJTUTETHHON HU3KOMHTEHCUBHOM
(oTtorepanuu y 60JIbHBIX C JUCHUPKYJISTOPHOU 3HIledasonaTHel, ¢ IepeHeCEHHBIMU UIIEMUYECKUMU U Te-

MOppAaru4ecKUMU HHCYJIBTAMU, C THIIEPTOHUYECKOU O0JIE3HBIO.
KiroueBbie cioBa: GOTOTepareBTUUECKUH allllapaTHbIN KOMILIEKC, 3a00JI€EBaHUS TOJIOBHOTO MO3ra,
npoduIaKkTHKa, JeueHrne, peabUIHTAlN, 2JIEKTPOMArHUTHOE U3JIydyeHre OIITHYECKOTO /{UAa30Ha CIEKTPA,

CBE€TO/JUOAbI, MArHUTHI.

Introduction

Diseases of the central nervous system are rank
among the top three leaders in the list of pathologies
that have upsetting rates of the mortality, disablement
for a long time and invalidization of patients. The sig-
nificant prevalence of vascular diseases of the brain,
the complexity of dysfunction, put the problems of
their treatment, rehabilitation and prevention into the
focus of attention of modern neurology.

The most formidable among the diseases of the
central nervous system are vascular diseases of the
brain. The Statistical Committee of the American
Heart Association (AHA) shows that a stroke occurs
in the United States every 45 seconds. This means
that approximately 750,000 people a year suffer from
a stroke in the United States. Of these cases, 87 % are
ischemic strokes, in which most people can be saved
from death. The American Heart Association states that
there are about 5.4 million people today who have had
a stroke in the US. [1]

According to statistics from the Ministry of Health
of Ukraine, more than 110,000 primary strokes are
recorded annually in the country, after which death is
registered in 37 % of cases. More than 20 % of patients
become disabled, and only 10—20 % return to work. [2]
Because of this, the rehabilitation of stroke patients is
a serious medical and social problem for all countries.

Timely, pathogenetically directed therapy at the
stage of reversible defects in the acute period of stroke
and in case of chronic inefficiency of cerebral cir-
culation is the most promising direction in modern
approaches to the treatment of this disease. Today’s
advances in surgery and pharmacotherapy in the treat-
ment of stroke in the acute period are indisputable.
However, at the stage of rehabilitation of patients with
stroke, as well as for the prevention of this pathology,
it is impossible to do without physiotherapy. And
here, the undisputed leader is phototherapy (photo-
biomodulation), in which the low-intensity electro-
magnetic radiation of the visible and infrared ranges

of the spectrum of various sources (lasers, LEDs, gas
discharge lamps, incandescent lamps, etc.) is used as
a therapeutic factor. [3,4,5,6 ]

No less serious disease of the human central
nervous system is Alzheimer’s disease —a common
chronic, expensive, debilitating neurodegenerative dis-
ease characterized by progressive loss of memory and
cognitive disfunction. Alzheimer’s disease is currently
observed in 5.4 million Americans [7]. According to
forecasts, in the next 20 years, every fourth inhabitant
of the United States will have a diagnosis: Alzheimer’s
disease. Each year, more than 500,000 Americans die
from this disease, making it the third leading cause of
death in the United States [8,9]. Worst of all, there is
no effective medicine for this disease.

The first researches conducted in a number of
scientific and practical centers showed the perspective
of using low-intensity electromagnetic radiation of the
red and infrared ranges of the spectrum (photobiomod-
ulation) to treat Alzheimer’s disease [10,11]. A group
of patients who were treated for Alzheimer’s disease
using photonic technology had improved cerebral
microcirculation leading to a permanent (from 1 to
7 years) reduction of dementia and reconstruction of
cognitive functions [12,13].

Traffic accidents, local military conflicts, some
sports form a very numerous specific group of patients
with craniocerebral injuries. Today, researches on the
use of photobiomodulation for treating patients with
craniocerebral injuries are usually few, but the results
shows that restoration of microcirculation, rheolog-
ical properties of blood, immunomodulatory and
anti-inflammatory effect of photobiomodulation may
be effective in treating these patients [11,14,15,16].

The aim of this work was to develop a photothera-
peutic hardware complex for the prevention, treatment
and rehabilitation of vascular, inflammatory, degen-
erative, post-traumatic and other brain diseases that
are difficult amenable to medical treatment including
pharmacoresistant indomitable pain syndromes.
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Materials and methods

Scientifically proven fact is the assertion that
almost all pathological processes in the human body
begin with the first, non-specific phase — a defect of
the microcirculation of blood [17,18].

It is natural to assume that any treatment process
of any pathology, including neurological, should begin
with the reconstruction of microcirculation of blood.

This problem is perfect solved by phototherapy
(photobiomodulation). The universalism of the ther-
apeutic effect of light is based on its ability to exert a
powerful regulating effect on the main physiological
link of the body’s activity — the microcirculation of
blood and lymph [19]. The light of the visible and in-
frared ranges of the spectrum normalizes the work of
the regulatory systems of the human body (immune,
endocrine and central nervous) [20,21,22].

Under the action of visible and infrared light, the
elasticity of blood vessel walls increases, the red blood
cell elasticity increases, the oxygen transport function
of the blood increases, the activity of cell membranes
increases, angenesis accelerates, lipid peroxidation de-
creases, the rheological blood parameters are normal-
ized, the formation of ATP in mitochondria is reduced,
which increases the bioenergy potential of cells [23].
The light has an anti-inflammatory, anti-edema, heal-
ing and analgesic effect, normalizes blood pressure,
has a radioprotective and photoreactivating effect [24].

The light has no contraindications and negative
side effects and can be used to treat and prevent the
most common human diseases, including oncological
ones. The end result of exposure to the light of the vis-
ible and infrared ranges of the spectrum is an increase
of the resistance of the organism and an expansion of
the limits of its adaptation, i.e. resistance to various
diseases [25].

On the basis thereof, more than 10 years ago, the
“Barva-CNS” Posokhov-Korobov unit was developed
for phototherapy of diseases of the central nervous sys-
tem [26] by transcranial exposure to the human brain.
The unit consists of two blocks — a photonic block and
block of power and control. The photonic block of the
units was made in the form of a helmet. Geometrical
size of the helmet were chosen in such a way that LED
irradiators could affect the entire area of the hairy part
of the patient’s head. The first units used light sources
emitting in the red and infrared regions of the visible
spectrum. This radiation invades biological tissues as
deeply as possible. The long-term experience of using
“Barva-CNS” units in clinical practice has shown that
in most cases a good, stable result of treatment is
achieved. Particularly high efficiency is observed when
using of the unit for the rehabilitation and prevention
of neurological diseases in sanatorium-resort practice.

The second important physical factor used in
physiotherapy is the constant magnetic field. It has
both direct and reflex effects on various organs and

systems. The basis of the action of the magnetic field on
the body are the primary physical and chemical chang-
es that appear in various biological structures under its
influence. By causing a building of the liquid crystal
structures of biological membranes and intracellular
biological structures, static magnetic fields affect their
functional activity [27].

The magnetic field, affecting the human body,
leads to the following effects:

— changes biochemical and biophysical processes
with the subsequent normalization of cell membrane
permeability and acceleration of redox reactions;

— changes the rate of flow of free radical reactions
and hydration of ions;

— improves the rheological qualities of blood;

— stimulates the opening of the reserve capillaries;

— stimulates tissue regeneration;

— reduces the formation of metHb, which im-
proves tissue respiration;

— changes the conformation and orientation of
macromolecules;

— changes the physical and chemical properties
and structure of water;

— improves the condition of the vascular endo-
thelium;

— eliminates vegetovascular disorders;

— has anti-inflammatory and analgesic effect.

These properties of light and magnetic field de-
termine their high efficiency in the treatment and
prevention of the absolute majority of human diseases.

Results

In view of the foregoing, we have developed a pho-
totherapy hardware complex, which allows treatment
of the most common and orphan diseases of the brain
by exposure to infrared and visible spectral radiation
in combination with a constant magnetic field.

Modified photon-magnetic apparatus
Korobov-Posokhov “Barva-CNS/FM”

The base apparatus of the phototherapeutic hard-
ware complex for the rehabilitation, prevention and
treatment of diseases of the human central nervous
system is the modified photon-magnetic apparatus
Korobov-Posokhov “Barva-CNS/FM”. The previous
model of the device for phototherapy of diseases of
the central nervous system of Posokhov-Korobov
“Barva-CNS”, described in detail in the work [26], has
undergone significant changes.

First, the spectral range of the emitting LEDs of
the photon block has expanded in the direction of short
wavelengths up to 400 nm. The expediency of such a
step is due to the need to incorporate molecules into
the photochemical processes, which also absorb in the
short-wave region of the visible spectrum. In this case,
receptors that absorb in the red region of the spectrum,
receive an additional portion of energy due to the effect
of phototransformation of shortwave radiation into the
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longwave wavelength, which we observed in the tissues
of the organism of animals and humans and which was
described by us earlier [28].

The second significant change in the previous
model of the device was the inclusion of the magnetic
field of permanent magnets as an additional physical
factor that has a therapeutic effect on the human
central nervous system. At the same time, the bone
tissues do not prevent the penetration of the magnetic
field into the brain tissue, which increases the degree
of influence of this factor in the transcranial effect on
the patient’s brain.

Externally, the photon block of the new device is
almost the same as its predecessor. The base of the
block, still, has the shape of a helmet, but is made of
a more wear-resistant material. In addition, currently
the photon block has three base sizes (“S”, “M”, “L”).

The radiation zones of the photon block of the new
apparatus are also divided into central 1, frontal-tem-
poral (right and left) 2 and cervico-occipital (right and
left) 3 and are shown in Fig. 1. LEDs emitting in differ-
ent spectral ranges are combined in series into chains.
The chains of LEDs uniformly fill each radiation zone
so that the distance between adjacent LEDs is in the
range of 18—25 mm. The maximums of the emission

2

Fig. 1. Schematic division into zones of the photon
block of the «Barva-CNS» device and the corresponding
biologically active zones

bands of the LEDs used in the “Barva-CNS” devices
correspond to the following wavelengths: 940 nm
(infrared radiation), 630 nm (red radiation), 525 nm
(green radiation), 470 nm (blue radiation) and 405 nm
(violet radiation). The emission bandwidth of each LED
is 25—-30 nm in terms of half-intensity radiation. The
radiation power of each LED is in the range of 2—5 mW.
The number of LEDs varies from 215 pieces (size “S”)
to 285 pieces (size “L”).

Each radiation zone has an independent power
supply channel connected to the switch. The switch
allows you to connect the power to the radiation zones

in any combination (from one to all at the same time),
depending on the problem being solved. The power
supply and control unit “Barva MPB-5S/800” was
developed and manufactured by the Laboratory of
Physical and Biomedical Electronics of the National
Technical University “Kharkiv Polytechnic Institute”
according to the technical specifications of the Scientific
and Production Medical-Biological Corporation “Laser
and Health”. In the new model of the device is provided
its power from the battery (for example, Power Bank).

Photon-magnetic matrices A. Korobov-V. Korobov
“Barva-Laryngologist/FM”

The use of the “Barva-CNS/FM” photon-mag-
netic apparatus for transcranial photobiomodulation
of brain pathologies is a necessary, but not always
sufficient condition for achieving a good result. As
already mentioned in the introduction, in the event of
a lesion in deep areas of the brain, the blood entering
these parts of the brain should be photomodified. To
solve this problem, the photon-magnetic matrix of
A. Korobov-V. Korobov “Barva-Laryngologist/FM” is
included in the composition of the phototherapeutic
hardware complex. The simplest and most convenient
way to photomodify blood entering the brain is trans-
cutaneous irradiation in the carotid arteries.

To achieve this goal, the base of the matrix “Bar-
va-Laryngologist/FM” is structurally made of a flexible
material in the form of a rectangular strip with a size
of 530% 70 mm (adapted for optimal irradiation of
the human neck). On the basis of installed 84 LEDs
(14 groups of 6 LEDs in the group). Each group of
LEDs is connected in series in a chain. The LEDs are
equidistant at a distance of 18 mm from each other.
Permanent magnets with special holders are mounted
on LEDs. Technical parameters and characteristics
of LEDs and magnets are the same as in the device
“Barva-CNS/PH”.

The photon-magnetic matrices of A. Korobov-V. Ko-
robov “Barva-Laryngologist/FM” (Fig. 2) are powered
either from a battery (for example, Power Bank) or from
an adapter that converts a network alternating current
of 220V, 50 Hz to a direct current of 14 V.

In Fig. 3 shows a photo of the “Barva-CNS/FM”
apparatus and the “Barva-Laryngologist/FM” matrix
mounted on a mannequin in the working position.

Fig. 2. Photon-magnetic matrix A. Korobov-V. Korobov
“Barva-Laryngologist/FM”
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The “Laser and Health” Cor-
poration of the “Barva-Laryngol-
ogist/FM” matrix produces three
standard sizes: 480 %70 mm (“S”),
530%70 mm (“M”) and 580 x 70 mm
(“L).

Flexible photon-magnetic
matrices A. Korobov-V. Korobov
“Barva-Flex/24FM”

One of the most versatile per-
sonal medical devices for light ther-
apy, developed by us and produced
by Laser and Health Corporation,
are the flexible photon-magnetic
matrices of A. Korobov-V. Korobov
“Barva-Flex/24FM” the design of
which is described in detail in [29].
The inclusion of these matrices in
the composition of the photother-
apeutic hardware complex for the
treatment and prevention of diseas-
es of the brain is due to their ability
to have a normalizing effect on the

immune, endocrine, central and peripheral nervous

Fig. 3. Apparatus Korobov-Posokhov
“Barva-CNS/FM” and matrix
A. Korobov-V. Korobov
“Barva-Laryngologist/FM”

A distinctive feature of photon
matrices is that they have a flexi-
ble base. This allows the matrices
to repeat the shape of that part of
the human body to which they are
applied, which ensures the most
efficient transmission of LED radi-
ation without reflecting losses at the
air-skin interface.

The basic version of the matrix,
shown schematically in Fig. 4, 5
contains 24 LEDs, located equi-
distantly in 4 rows of 6 LEDs in
each row. Special matrices have
an arrangement of 3x8 and 2x 12
LEDs (to illuminate the spine and
paravertebral zones).

The photon matrix “Bar-
va-Flex” is a plate 1 with two lugs 2
and 3, designed for attaching elastic
belts that allow fixing the matrix
on the patient’s body. The matrix
is made of hypoallergenic medical

rubber and does not cause irritation of the skin. The

systems. Such tactics of treatment, prevention and power supply of the LEDs 4 is supplied from the power

rehabilitation gives the fastest and most stable result.
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Fig. 4. Schemes of the photon and magnetic matrices “Barva-Flex/24FM”

Fig. 5. Photon matrices A. Korobov-V. Korobov “Barva-Flex/24FM”
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If necessary, the combined effect of electromag-
netic radiation in the infrared and visible parts of the
spectrum with a constant magnetic field on the photon
matrix is set the magnetic matrix “Barva-Flex/Mag” 7
(Fig. 4).

The main technical data of the photon matrix “Bar-
va-Flex” and the magnetic matrix “Barva-Flex/Mag”
are given in Table 1.

The observance of sanitary and hygienic require-
ments is ensured through the use of disposable trans-
parent plastic bags for food of appropriate sizes, which

from a specially designed two-channel microprocessor
pulse control unit “Barva MPB-2S/80”.

The pulsed control unit “Barva MPB-2S/80” en-
sures the operation of photon matrices in continuous,
pulsed or scanning modes (scanning is performed ac-
cording to the modulation frequency of the luminous
flux). The control unit contains a timer that provides
the dosing of exposure for the duration of exposure.
Two flexible photon-magnetic matrices can be con-
nected to the control unit at the same time.

When the control unit operates in continuous

Table 1
Technical data of the photon and magnetic matrices “Barva-Flex”
Parameter name Units Value

The number of LEDs in the photon matrix pieces 24
Radiation power of each LED mVt 5
Supply voltage Vv 14
Overall dimensions of the basic version of the photon matrix “Barva-Flex”, not more mm 190%x98%15
The number of ring magnets in the magnetic matrix pieces 24
Magnetic induction of each magnet mTI 200
Overall dimensions of the magnetic matrix “Barva-Flex/Mag”, not more mm 120x80x7

are worn on the matrix. In case of contamination, the
surface of the matrix can be treated with a solution of
washing powder and disinfected with a 70 % solution
of ethyl alcohol.

The placement of photon matrices in relation
to the patient’s body is distant, contact and contact
with compression. In the distant mode of irradiation,
the matrix is located at some distance from the body,
as a result of which 5-10 % of light is reflected from
its surface. In the case of distant use of matrices,
the latter can be hardened in special holders one or
several pieces to ensure the possibility of covering
large surfaces, for example, extensive burns. With the
contact method of irradiation, almost all of the light
is absorbed by the tissues of the body, in which it is
distributed according to the laws of nonlinear optics
due to tissue heterogeneity. In this case, the photon
matrix is fixed on the desired part of the patient’s
body, either with the help of an elastic tape, or with
the help of “Velcro”.

When the tissues are compressed by the photon
matrix, the greatest penetration depth is achieved for
light of a given wavelength. In addition, due to the
compaction of tissues, the degree of radiation diver-
gence decreases, i.e. his dissipation. Compression of
tissues is provided either by the patient’s body itself
(lie down on the matrix) or by fixing the matrix with
pressure bandages.

The flexible photon-magnetic matrices of A. Ko-
robov-V. Korobov “Barva-Flex/24FM” are powered
either from a battery (for example, Power Bank) or
from an adapter that converts a network alternating
current of 220V, 50 Hz to a direct current of 14V, or

mode, the radiation from the phototherapeutic device’s
LEDs will be continuous, and the radiation power will
be maximum. In the pulsed and scanning modes at
any modulation frequency, the duty cycle of the output
voltage of the control unit will be 2 (the pulse duration
is half the period), and the average radiation power of
the phototherapy device will be two times less than in
continuous mode.

The inclusion of photon-magnetic matrices A. Ko-
robov-V. Korobov “Barva-Flex/FM” into the pho-
totherapy hardware complex for the treatment and
prevention of diseases of the central nervous system
is due to the high efficiency of their use for many years
for the treatment and prevention of cardiovascular
diseases, including myocardial infarction and stroke
[30]; for the rehabilitation of post-infarction and post-
stroke conditions, as well as for the normalization of
high or low blood pressure [31,32]. The timely, during
the first two hours after a heart attack or stroke, the
use of the “Barva-Flex/FM” photon-magnetic matrix
increases the likelihood of a favorable outcome of the
treatment of these diseases by at least 80 %, as the
rheological parameters of the blood normalize under
the action of light.

In addition, flexible photon-magnetic matrices
are used with high efficiency for the treatment and
prevention of respiratory diseases [33,34,35], diseases
of the gastrointestinal tract [36,37,38], diseases of the
musculoskeletal system [39,40,41], infectious diseases
[42,43,44] and many others. This implies the expedien-
cy of using the “Barva-Flex/FM” flexible photon-mag-
netic matrices for treating of patients with diseases of
the central nervous system in comorbid conditions.
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Experience of using the phototherapeutic
hardware complex in the treatment
of vascular diseases of the cerebrum

Below are the data of practical application of the
above-mentioned devices in the Novoushytsky Terri-
torial Center for Social Services (Khmelnitsky region,
Ukraine) [45 ].

Example 1. Patient Svetlana K., born on 1966.

Diagnosis: dyscirculatory encephalopathy.

Phototherapy: the patient received 14 treatment
sessions using the “Barva-CNS/PH” apparatus. Proce-
dures were carried out daily for 15 minutes in fractional
doses (5 minutes irradiation, 5 minutes break). The
patient noted improvement on the third day after the
start of treatment.

Example 2. Patient Lidia K., born on 1936.

Diagnosis: dyscirculatory disease with hyperten-
sion; chronic insufficiency of cerebral circulation IT st.

Phototherapy: the patient received 14 daily treat-
ment sessions with the help of the “Barva-CNS/PH”
apparatus. The patient notes improved sleep, reduced
headache.

Example 3. Patient Antonina G., born on 1952.

Diagnosis: osteochondrosis of the cervical spine
with severe pain; chronic insufficiency of cerebral
circulation II st.

Phototherapy: the patient received 14 daily treat-
ment sessions using the “Barva-CNS/PH” apparatus
and the “Barva-Laryngologist/PH” matrix. The patient
notes improvement in general condition, reduction of
headache and neck pain.

The results of complex treatment with the involve-
ment of phototherapy devices allow us to conclude that
the positive effect of phototherapy in vascular diseases
of the brain.

Experience of using phototherapeutic hardware
complex for the rehabilitation of post-stroke
conditions (Gorodotsky territorial center of social
services, Khmelnytsky region, Ukraine) [46,47]

Example 1. Patient Evgenia F.,born on 1951,
pensioner, invalid of group II 3/3.

Diagnosis: condition after suffering ischemic
stroke, hypertensive disease I1I st., angina pectoris 2 st.

Infractions: headaches, blinking in eyes, dizziness.

The treatment was carried out using the “Bar-
va-CNS/PH” photon-magnetic apparatus Ko-
robov-Posokhov according to a technique developed
by the authors of the apparatus (seven daily procedures
lasting 10-15 minutes) and the photon-magnetic ma-
trix A. Korobov-V. Korobov “Barva-Laryngologist/FM”
(fourteen daily procedures lasting 15-30 minutes).

Treatment result: flicker in the eyes disappeared,
dizziness disappeared and headaches decreased.

Example 2. Patient Vladimir P., born on 1954,
pensioner.

Diagnosis: condition after suffering a hemorrhagic
stroke (July 2017), left-sided hemiparesis, thalamic
pain syndrome.

Complaints: sensitivity in the left upper and
lower extremities is impaired, the muscle tone of the
left upper and lower extremities is reduced, constant,
intermittently burning pains in the left extremities and
in the left half of the body, in the left half of the face;
the patient moves with the help of crutches.

The treatment was carried out for two weeks (dai-
ly) with the help of the devices listed above according to
the procedures given in the instructions for the devices.

Results: the patient’s condition is satisfactory,
reduced severity of pain by 50%, the sensitivity of the
left lower and upper extremities has improved, the
muscle tone has decreased , the patient moves with
the help of a stick.

Example 3. Patient Valery S., born on 1973, un-
employed, disabled person of group I.

Diagnosis: sustained effects of ischemic stroke
(2016), right hemiparesis, aphasia.

Complaints: lack of free movements of the right
upper and lower extremities, sensitivity in the right
upper and lower extremities, periodic headaches.

The treatment was carried out with photon ma-
trices “Barva-Flex/FM24”, “Barva-TsNS”, “Barva-Lar-
yngologist” according to the methods given in the
instructions for the devices.

The result of the treatment: the patient’s condition
is satisfactory, the sensitivity of the lower limbs has
improved, the number and duration of headaches has
decreased.

Successful treatment of dyscirculatory
encephalopathy with the help
of phototherapy complex (case from practice) [48]

Under our supervision there is a patient of
72 years, suffering for many years with coronary ar-
tery disease, atherosclerotic cardiosclerosis, grade III
hypertension, chronic hepatosis, small-focal pancre-
atic fibrosis, saline diathesis, diffuse pneumosclerosis.
Since June 2012, the patient has been experiencing
transient ischemic attacks (TTA) in the vertebro-basilar
basin, clinically manifested by headaches, dizziness,
nausea and vomiting, aggravated by a change in body
position. In the neurological status — symptoms of
damage to the brain stem and cerebellum.

In February 2014 (after the next TIA) a spiral
computed tomography of the brain was performed.
Identified multiple foci in the brain with a diameter
of 10 mm, located subcortical, moderate external and
internal subatrophic hydrocephalus. Taking into ac-
count the fact that neuro-ophthalmologic examination
revealed signs of CSF in the form of blurred visual
nerve disk boundaries and congestion of the retinal
vein veins, the secondary nature of the pathological
foci in the brain was not excluded..

The patient, on her own initiative, spent almost 7
to 10 five-minute light therapy sessions for 7 months
using a Korobov-Posokhov polychrome photon matrix
“Barva-CNS/HR”, which ensured transcranial light
effects on the surface layers of the brain. Simultane-
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ously with the transcranial light exposure, the patient
performed a transcutaneous luminescence of the ca-
rotid arteries using radiation from the photon matrix
A. Korobov-V. Korobov “Barva-Laryngologist/HRP”.
The duration of each procedure was 10—15 minutes.

During this time, the general condition of the
patient improved progressively. In the neurological
status, almost complete regression of pathological
neurological symptoms is noted.

In April 2014, MRI in the white matter of the
frontal and parietal lobes was determined by multiple
foci ranging in size from 3 to 10 mm, hyperintense on
T2VI and FLAIR. In addition, a decrease in the mp-sig-
nal at T2 GRE from leptomenegeal membranes of the
right parietal region and convexital regions of the left
cerebellar hemisphere was determined; expansion of
the lateral and third ventricles.

In the control neurological examination in October
2014, the presence of microsymptomatics characteris-
tic of dyscirculatory encephalopathy was noted. With
SCT and MRI (1.5 T), no focal changes in the brain sub-
stance were detected. At the same time, the presence of
external-internal subatrophic hydrocephalus is noted.
Thus, in dynamics, neuroimaging techniques showed
regression of foci in the white matter of the brain.

Conclusions

1. A phototherapy apparatus complex has been
developed for the prevention, treatment and reha-
bilitation of vascular, inflammatory, degenerative,
post-traumatic and other brain diseases that are
difficult to treat with drugs, including pharmacore-
sistant pain syndromes. The phototherapeutic hard-
ware complex includes three devices: the modified
photon-magnetic apparatus Korobov-Posokhov
“Barva-CNS/FM”, the photon-magnetic matrices
A. Korobov-V. Korobov “Barva-Laryngologist/FM” and
flexible photon-magnetic matrices A. Korobov-V. Ko-
robov “Barva-Flex/24FM”.

2. The main indications for phototherapy with the
help of phototherapeutic hardware complex, in our
opinion, can be:

— acute and chronic circulatory disorders of the
brain: acute ischemic strokes, transient cerebral cir-
culatory disorders (including in terms of emergency
care), cerebral arteriosclerosis, cerebral vascular
atherosclerosis, dyscirculatory atherosclerotic and
hypertensive encephalopathy; effects of ischemic and
hemorrhagic strokes;

— neurodegenerative diseases of the brain: par-
kinsonism, Alzheimer’s disease, Wilson-Konovalov
disease, etc.;

— acute traumatic brain injury and its conse-
quences;

— acute and chronic inflammatory diseases of the
brain (arachnoiditis, encephalitis, meningoencepha-
litis);

— headaches of various genesis;

— neuropathy, neuralgia and neuritis of cranial
nerves;

— neurosis and neurosis-like states, sleep disor-
ders, jet lag;

— chronic fatigue syndrome;

— diabetic, hypertensive and atherosclerotic angi-
opathy of the retina;

— osteochondrosis of the upper cervical spine;

— esidual effects and consequences of ischemic and
hemorrhagic strokes;

— preoperative preparation and postoperative
rehabilitation of patients with the consequences of
previously transferred neurological and neurosurgical
pathology.

3. The presented clinical observations obtained
using the developed phototherapeutic hardware com-
plex for the treatment and prevention of diseases of
the brain indicate high efficacy and safety of long-term
low-intensity phototherapy in patients with dyscir-
culatory encephalopathy, with suffered ischemic and
hemorrhagic strokes, with hypertensive disease.

4. Comprehension of the described observations
naturally leads to the conclusion that it is necessary
to conduct detailed basic research on the study of
the laws and mechanisms of action of low-intensity
electromagnetic radiation of different spectral ranges
and a constant magnetic field on the regeneration of
the nervous tissue of the brain and peripheral nerves.
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