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DEVELOPMENT OF THE INTERNATIONAL MEDICAL RESEARCH CENTER ON
THE ESTIMATION OF THE STATE OF HUMAN HEALTH AND ITS
REJUVENATION

The level of development of medical industry determines, in particular, the level of social development of the
country. In addition, medical engineering and medical products are among the most knowledge-intensive industries. The
level of technology used in the medical industry is comparable to that of military technology and is often the result of their
conversion for civilian use. In this regard, it is impossible to overestimate the importance of the development of the medical
industry for the successful realization of the scientific and innovation potential of China and Ukraine. Increasing the duration
and quality of life of the citizens of China and European states is a state priority. The decision of these tasks contributes to the
growth of the economy, as well as the reduction of treatment costs and social payments. However, this requires the
availability of modern high-quality medical equipment and medical products. At present, in connection with the catastrophic
increase in the number of antibiotic-resistant strains of pathogenic bacteria, the growing allergization of the population, it is
relevant to search for alternative non-medicament methods for the prevention and treatment of the most common human
diseases, as well as medical rehabilitation after severe illnesses.

Keywords: photonic systems, medical engineering, biomedical devices, diagnostics.
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BinHuupkuii HanioHanpHUI TexHiYHUA yHiBepcuteT (BHTY), Ykpaina
JIrooninceka [TonitexHika, [Tonpma? XapkiBcbkuii HanioHanbHUi yHiBepceuTeT iMeHi B.H. Kapasina, Ykpaina
XapKkiBCchKHII HAIIOHAIBHUH YHIBEPCUTET pagioeneKTpoHiky, Ykpaina? Hamionansauii Menuunuii yHiBepcutet iMeHi [Tuporosa, Ykpaina

PO3BUTOK MDKHAPOTHOT'O MEJIMYHOT'O JOCJIJTHALILKOTO LIEHTPY OITHKYA CTAHY 37J0POB'SI
TA PO3BUTKY JIIOJIMHA

Anomayisi: PigeHb po3eumky meduuHoi 2aay3i 8u3Ha4dae, 30Kpema, pigeHb COYia/IbHO20 pPO3BUMKY KpaiHU.
MeduuHa iHxceHepisi ma Jikapcbki npenapamu € odHumu 3 Halibinew iHpopmayiliHux easyseil. PiseHb mexHiku, wo
BUKOPUCMOBYEMbCS 8 MeQUUHIL NPOMUCA080CMI, MOXCHA NOPIBHAMU 3 8iliCbKOBOI0 MEXHIKOM, i Ye Yacmo € pe3y1bmamom
ix nepemeopeHHs 0415 YUBIAbHO20 BUKOPUCMAHHA. Y 38'A3KY 3 YUM HEMONCAUBO NepeoyiHumu eaxcausicms po3sumky
MeduyuHoi eaaysi dasa ycniwHoi peasizayii Haykogo-iHHosayiliHozo nomenyiany Kumaro ma Ykpainu. IlidsuujerHs
mpusasocmi ma skocmi xcumms epomadaH Kumarw ma esponelicbkux Oepxcag € npiopumemHum 3a80aHHAM 0epicas.
PiwenHsa yux 3a60aHb cnpusie 3pOCMAHHI0 eKOHOMIKU, d MAKOXC 3MEeHWEeHHI0O 8apmocmi AIKy8aHHsA ma coyiaabHux auniam.
OdHak ye eumazae HAsABHOCMI CY4ACHO20 BUCOKOSIKICHO20 MeJuYHO20 00641a0HaHHA ma JAikapcbkux 3acobis. Haykoea
npobsema, sKa nosuHHa Oymu eupiwieHa, no/aszae y CMBOPEeHHI HO8020 KAACYy ONMmMoeneKmpOHHUX npusaadis, wo
diazHocmyromb  nepugepuyHuill Kpogomik ma iHmesekmyaavHi GOomoHHI cucmemu, wo nidsuwums HaodiliHicmb
diazHocmuku nopieHAHoO 3 mpaduyiliHumu mMemodamu diaeHocmuku (peonaemusmozpagiuHi, yabmpaszgykosi moujo), a
makodic gyHKYioHa1bHicmio 6iomMedu4HUX npucmpois ma cucmem weudkoi diazHocmuku nepugepuyHo2o0 Kpogoobizy.

Knarouosi cnosa: pomouHi cucmemu, meduuHa inxceHepis, 6iomeduuHi npucmpoi, diazHocmuka.

Introduction

From the point of view of ensuring a decent standard of living for the citizens of China and Ukraine, the
medical industry is one of the key, creating the opportunity to provide quality medical care. The level of
development of this industry determines, including, the level of social development of the country.

In addition, medical engineering and medical products are among the most knowledge-intensive
industries. The level of technology used in the medical industry is comparable to that of military technology and is
often the result of their conversion for civilian use. In this regard, it is impossible to overestimate the importance of
the development of the medical industry for the successful realization of the scientific and innovative potential of
the China and Ukraine.

Increasing the duration and quality of life of the citizens of China and European states is a priority task of
the states. The decision of these tasks contributes to the growth of the economy, as well as the reduction of the cost
of treatment and social payments. However, this requires the availability of modern high-quality medical equipment
and medical products.
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The production of medical equipment and medical supplies is connected with the issues of ensuring
national security - the basic level of medical care and the need for medical disasters should be provided primarily
through own production.

Appointment of the Strategy
e to determine the priority directions of development of the MRC and the methods of their implementation;
e lay the foundations of public-private partnership;
e give impetus to the intensive development of technological biomedical developments, production and market
introduction of innovative Chinese-Ukrainian-Poland products;
e Implement a new type of training system for biomedical engineering.

The main directions of the development of the Strategy:

e Estimation of the current state and identification of the main systemic problems of the development of
biomedical engineering of the Research and Development Center.

e Definition of key approaches to overcoming systemic problems, determination of tasks of strategic
development of biomedical engineering.

e Determining the role of state support in solving strategic tasks of biomedical engineering development

e Identify key activities aimed at the successful implementation of the Strategy, including a set of state
measures to support the development of biomedical technologies.

The strategy is based on the following priorities:

e Implementation of an innovative model for the development of biomedical engineering, which includes the
creation of high-tech industries, a research base that leads to the growth of the market of medical equipment and
medical devices;

e Increasing the export potential of biomedical engineering products;

e Priority of Chinese, Ukrainian and Polish medical equipment and medical products in the implementation of
state programs for the modernization of health care;

e Development of partnership with the world's largest leaders in the development and production of medical
equipment and medical products, involving specialized technical specialists to intensify the development of
advanced technologies;

e Localization in the territory of China, Ukraine, Poland of high-technology production of equipment,
components, raw materials, materials for medical equipment and medical products.

Background of International Medical Research Center on the Estimation of the State of Human
Health and its Rejuvenation

At present, in connection with the catastrophic increase in the number of antibiotic-resistant strains of
pathogenic bacteria, growing allergization of the population, it is relevant to search for alternative non-medicament
methods for the prevention and treatment of the most common human diseases, as well as medical rehabilitation
after severe illnesses.

The complex ecological situation, urbanization, frequent stresses, lack of exercise and a number of other
factors that negatively affect people's health have led to the fact that today not only the adult, but also the majority
of children are in the polymorbid state, i.e. have more than two pathological processes in the body.The use of
intensive medication in this situation (especially antibiotic therapy) will only exacerbate the situation, finally
destroying the adaptive capabilities of the body.

Today a significant number of leading companies engaged in development and production of diagnostic
medical equipment. The most famous ones are: Philips, MEDIC (Medizinische Messtechnik GmbH), Nonin, Cas
Medical System, Radiometer, Micromed, Criticare, UTAS (Ukraine) and others. For biomedical devices is not the
most important characteristics are painless, noninvasive measurements in the diagnosis. Among the methods that
can provide it, occupy a prominent place optical. Optical methods inherent advantages such as noninvasive of
diagnostics, optical signal indifference to electromagnetic interference, multi potential. They can accurately
determine the quantitative and qualitative indicators of biological objects.

The scientific problem to be solved is to create a new class of optoelectronic devices diagnosing peripheral
blood flow and intelligent photonic systems that will increase the reliability of diagnosis compared with
conventional methods of diagnosis (reopletyzmographic, ultrasonic etc.) as well as the functionality of biomedical
devices and systems in rapid diagnostics of peripheral circulation.

Photoplethysmography technique compared with other diagnostic methods for biological object, such as the
photoacoustic method to increase the reliability of registration hemodynamic circulation, and the introduction of
fiber elements technology and sources of different wavelengths of radiation allows the probe accurately solve
problems photodynamic studies remote measurements of hemodynamic parameters or other biological object.

In this respect, promising work to create optoelectronic systems for diagnosis, therapy and prediction of the
cardiovascular system as an effective universal means of rapid diagnosis of peripheral circulation, allowing for a
long time to carry out monitoring of peripheral vascular publish current and averaged diagnosis-information on the
physiological state.
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Detailed description

L In the pathogenesis of the absolute majority of clinical diseases present specific first phase - a
violation of blood circulation. Therefore, treatment in a disease should be based primarily on the restoration of blood
circulation in the body. Therefore, finding, development and improvement of technologies normalization of blood
circulation in the human body and peripheral blood evaluation methods have always been, are and will be important
task for developers of new medical equipment.

Among the known factors that are used to improve blood circulation, the most effective, completely safe
and natural for humans is electromagnetic radiation in the optical range of the spectrum (light) and constant
magnetic field.

Study of effect of these factors on blood circulation and development of technologies and related devices,
and monitoring of human health is impossible without diagnosis or evaluation of peripheral blood circulation in the
body. The most advanced methods nowadays considered optoelectronic conversion methods of registration and
biometric information.

By non-invasive optical methods for diagnosing peripheral circulation refers PPG method to increase the
reliability of the control of blood circulation in the diagnosis of early stages of the most common human diseases.

Significant advances in the pharmacotherapy of recent decades could not solve the problem of effective
treatment of certain diseases. Moreover, there was a group of diseases and pathological conditions associated with
the use of modern medicines. The number of diseases resistant to treatment. In some cases, treatment is aimed at
combating the effects of disease, not its cause. This path can not be considered promising.

Therefore, it remains questionable finding and developing non-drug treatment and prevention of the most
common human diseases, aimed at addressing the root causes of these pathologies. As such the primary cause in
most cases is a violation of blood circulation in the human body, the question of the development of technologies
and methods of restoring blood circulation its assessment remain in the zone of maximum attention of scientists,
doctors and engineers.

Object is a state of blood circulation of the human body, which certifies that the prerequisites of the
disease or its existence, and dynamic processes of interaction and transformation of optical radiation in biological
tissue that occur in the registration and diagnosis of peripheral microcirculation.

The urgency of restoring impaired blood circulation is determined that it applies to almost every person
because photonic peripheral blood recovery technology and non-invasive methods of evaluation, of course, provide
maximum market needs.

1L Electrotherapy is a field of physiotherapy, using for therapeutic purposes electric energy out-of-
the-way through special electronic equipment. Modern forms of electrotherapy use dosing the effect on the human
body of various electrical signals, but primarily electric currents, electric and magnetic fields or electromagnetic
fields. The effects of individual electrotherapy methods depend on the kind of electrical stimulation applied and its
parameters. Known applications for the excitation of nerves, muscles, pain reduction, mitigation of inflammation,
increased tissue poisoning, intensification of metabolism or acceleration of tissue regeneration. Electrotherapy is
also used in ion-phoresis. Using devices for electrotherapy, you can also carry out the diagnosis of the
neuromuscular system, which allows for a quantitative assessment of the functioning of the muscles.

I1I1. Two stages of the algorithm are presented instantaneous evaluation of tremor parameters in the
retime. At the first stage, the algorithm divides tremor and accompanying arbitrary movements that based on their
different distributions in the frequency region. Further, estimates of the arbitrary motion of the from the aggregate of
kinematic data, for the purposes of obtaining a tremor assessment. This assessment is then to the second stage, to the
weighted Fourier transform, for estimating the tremor frequency, and for the Kalman filter, which uses the
frequencies obtained to estimate amplitude of tremor. As a result of the algorithm

A high accuracy of the amplitude estimation and tremor frequency. The two-stage algorithm was tested
on tremograms of patients suffering from pathology-states that cause tremors during performance of clinical and
functional tasks. This algorithm can be used in automatic neuropsychodiagnostic systems, as well as in
microsurgical robotics for compensation tremor of the hands of the surgeon during the operations.

The tasks to be performed in the frame of the project:

e establish the cooperation between the research groups in China, Ukraine, Poland University to gain research
potential, transfer the knowledge and initiate the development of advanced biophotonic technique;

e develop measurement protocols and preliminary hardware, perform physiological measurements to explore
patterns of interaction of low-intensity non-monochromatic electromagnetic radiation in different frequency range of
the optical spectrum to the blood microcirculation system in the area of exposure and in remote areas of the human
body;

e develop, create and validate hardware prototype for normalizing blood flow circulation using low-field non-
monochromatic radiation for healthy people and patients with the most common diseases;

e develop photoplethysmography based contact-manner measurement technique for evaluation of physiological
state of the microcirculation in the area subjected to the low-intensity non-monochromatic electromagnetic radiation.

e perform physiological measurements in laboratory conditions on healthy persons involving the low-intensity
non-monochromatic electromagnetic radiation interaction and photoplethysmographic technique for blood perfusion
assessment;
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e develop a corrective model of distribution of optical radiation in biological objects with a comprehensive
view of the effects of dispersion and uniform optoelectronic safety systems designed for research and rapid
diagnostics of peripheral vessels;

e develop new algorithms and methods of registration scattered optical radiation, processing and identification
of key hemodynamic parameters of peripheral circulation;

e create a new class of problem-oriented intelligent photonic technologies of diagnostics, treatment and storage
of information to form a diagnosis, and practically apply basic results in medical practice (vertebrology,
maxillofacial surgery, vascular disorders in diseases with systemic lupus, fibromyalgia, surgery of the anterior
abdominal wall);

o reflect the obtained results and innovations in scientific publication or in international scientific conference in
field biophotonics

e prepare national or European-China Union research program project proposal for the further investigation of
light-tissue interaction and early detection of microcirculation alterations.

[ ]

Conclusion

Main research areas in creation biomedical technologies for diagnosis and treatment

» Development of optoelectronic systems of diagnosis of peripheral blood supply

* Development of two-dimensional systems multiparameter Mueller-matrix polarimetry for optical
diagnostics-multilayer anisotropic structure of biological tissues

* Development of optoelectronic information - measuring systems for non-invasive diagnostics of biological
tissues

» Development of laser devices for physiological effects

» The development of tomographic methods and implementation of optoelectronic systems of microcirculation
research and conjunctiva of the eye fundus

* Methods of processing of biomedical images and signals
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