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Problem

According to WHO estimates, 17.9 million people died from CVD in 2019, accounting for 31%
of all deaths worldwide.

. According to the WHO, more than 1 billion people in the world have some form of disability.

. In Ukraine, more than 4 million people need long-term rehabilitation, including more than
300,000 children.

. Health monitoring and assessment of adaptive capacities are necessary for individual
rehabilitation planning

. Currently, the rehabilitation medicine system Is rather fragmented
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The unique technology of in-depth analysis of pulsations
registered during one pressure measurement was developed
by the authors and implemented in the Oranta-AO ®



Arterial oscillogram
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Arterial oscilogram are assessed by height, shape and rhythm. We can know
about vascular tone, heart activity, the state of the autonomic nervous system,
blood pressure, neuro-reflex effects on their condition.



Used principal

Backgrou nd

Oranta-AQO used principals

. Heart rate variability - level centralization autonomic nerve system in

heart and vessels adaptation to compression of cuff

. Pulsation form — functional and morphological condition vessels
. Arterial oscillogram form - functional and morphological condition

vessels

. Spectral analysis biosignal oscillation — identification fast and

continue central nerves system adaptation to compression of cuff

. Machine learning for disease risk identification - cardiovascular, lung,

mental decease

Background for implementation to arterial
oscnog raphy

1. Heart rate variability use ECG, smart watch with ECG and pulls
oximeter with pulse wave anaIyS|s

. 2. pulsation form analysis use rheography
. 3. Spectral analysis biosignal oscillation are present in EEG
. 4. Dynamical adaptation to different faze compression not present



PARS.AO Activity index of arterial oscillogram regulatory systems
Indexes for

May have the following values (Normal, Moderate, Expressed, Severe functional
stress, Asthenia (depletion) of regulatory systems and Failure to adapt).
IFSP. Integrated functional vascular potential (IFSP)
CO m I eX reflects the hemodynamic properties of the cardiovascular system by vascular activity
p and has the following functional states (Physiological state, Donological state 1, 2,
Premorbid state, Probable presence of pathology)

ANS (autonomic nervous system) details its condition

i d e ntlfl Catl O N 1 Index of centralization of cardiac (ICS) and vascular (ICSD) hemodynamic

factor.

These indicators reflect the involvement of higher regulatory centers in the process of
adaptation to shoulder compression, respectively, to ensure the activity of the heart
and blood vessels. (Limits of change of values vary from 1 to 5 with the following
values: pronounced, moderate influence of autonomic regulation and moderate,
predominance and pronounced influence of central regulation. For convenience, a
detailed interpretation of the indicators characterizing: Levels of autonomic nervous
system condition and recommendations for the patient's condition. This information
Is additionally displayed on the main page.

Involvement of ANS units in the cardiovascular and hemodynamic factors may
have the following meanings (Expressed or moderate (sympathetic,
parasympathicotonia) or normotony).

Additionally, the weight of the levels of regulation of Cardiovascular factors
based on the spectrum power indicators is displayed in the form of pie charts.
IVSCHG - Index of autonomic cardiac hemodynamic factor.

I\VSudChG - Index of autonomic vascular factor of hemodynamics.




Indexes for
complex
Identification 2

The heart
- Heart activity - (Below norm, Norm, Above norm) Heart rate, Mo,
PNN50,%
- lIrreqgularity of pulsation rhythms
Vessels - collected signs that characterize the dynamic properties of vessels, which
are manifested during compression by the cuff. Indicators characterize the quality
of adaptation, vascular tone, the level of excitability at the beginning and during
compression, arrhythmia, vascular elasticity, and systolic and diastolic vascular
capacity. For each of the 10 indicators and their comprehensive indicator, the MCI
provides Values, Assessment, Rationale, Health Level and Recommendations.
Nervous system
collected indicators characterizing the weight of the components of the central

nervous system in the adaptation to compression, taking into account the total and
Instantaneous power of the spectrum.
The Ruffier test

provides an opportunity to assess the functional capabilities of the body when
conducting functional tests based on the Ruffier Index. Additionally, the complex
Indicators Adaptation Index (according to Vakulenko), PARS-AOI and IFSP for
each measurement and average value are proposed.

Expert system —
collected information on the probabilistic values of diseases for the selected
measurement (s), based on the methods of Machine Learning and offers
Information on the risks of cardiovascular, pulmonary, mental 1llness.



AAAAAAAAAAAAAAAAAAAA

Innovation

Express diagnostics:

» Health level and adaptive capacity of the body

 Central and peripheral blood circulation

» Dynamic response of blood vessels to compression

« Autonomic nervous system

 Risks of cardiovascular, pulmonary, and mental
diseases, 85-97% accuracy

. b -~ -

lnnovation
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Innovation

. Telemonitoring of vital signs (ECG, arterial oscillography, pulsations (wrist &
temples))
Support of the Expert System with Al
Individualized system to support active living

. Video consultation with a medical professional.



Done

Researched

» The methods of Arterial oscillography are developed

» Research and diagnostic criteria (more than 4000 patients, 14
nosology and 28 different kind experiments are did (phisical
examination (Rufie test, orthostatic test and etc.), rehabilitation activity
(massage, Nuga-best, Reyki, gigong), different multimedia
Intervention).

» Defended doctoral thesis, we are working on 2 more doctoral thesis

» Recelived 5 patents for utility models in Ukraine

~ Are compete clinical trials — 172 patients (Health and cardiovascular
decease) — Include registration - ECG, Rheography, Spirography,
Martine-Kushelevsky functional test, Nitroglycerin test, Blood test
(general, biochemical), Arterial oscillation registration (Omron, Dr.
Frai, Iks-Tekxno), Stiffness of the arteries (5 minutes compression test,
and VAT-41-2)

Published:

v 9 articles In journals, monograph from the Scopus, web of science list

v 52 works abroad and in Ukraine
v https.//www.scopus.com, https://www.researchgate.net/profile/Dmytro_Vakulenko/publications



https://www.scopus.com/
https://www.researchgate.net/profile/Dmytro_Vakulenko/publications
https://www.researchgate.net/profile/Dmytro_Vakulenko/publications

Success connection to
BPM BAT41-2

o

Blood Pressure Monitor with The mobile application The user's personal account
Oranta —-AO support are sends the signal from the displays information from each
sending pulsation to mobile pressure meter to the cloud measurement

app calculation core



Interface Oranta-AO for short conclusion
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o Based on machine learning methods
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E 0.0
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o 5 o 5 0 25 30 15 a0 45 Mental (neurological) diseases [+F
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Rhythmic disorders 5% 1.43. The state of the physiological norm.
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Interface Oranta-AO for detailed conclusion
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Expert system

Activity index of regulatory systems (PARS-AQ)
PARS-AO =2

Morm. The stale of complete or sufficient balance of the organism with the external environment. Satisfactory functional (adaptive) capabilities (reserves). High adaplability of the organism to current conditions is achieved with minimal vollage of regulatory systems.

(PARS - 0.1}

Explanation of the values of PARS-AO >

Point | The total effect of regulation Functions of automatism Vegetative homeostasis Stability of regulation Spectral structure of rhrythm
Ma.c VPR, y.0 AMo < IM, wfche HWVR, yo. W, c %WLF. %5LF, HF
0.95 0.47 5185 60.65 2B.42:8Bg2 10.19; 16.15; 73.66
2 Sevare tachycardia, <066 Stable rivwthm, <- 0.7 Expressed sympathicotonia, <-20 Expressed sympathicotonia, >-60 Viclation of requlation, »-75,; <=2 Expressed sympathicotonia, »-30; »=50; <=-50
Lo Moderate tachycardia, 0.66 - 0.8 Expressed sinus arrhythmia. 0.7 - 0.8 Moderate sympathicaotonia, 20 - 25 Maoderate sympathicotania, 40 - 60 Br-75.2-5 Maoderate sympathicatonia, 20 - 30, 35 - 50, 75 - g0
0 Mormocardia, 0.8 -1 Moderate sinus arrhythmia. 08 - 0.9 Maormotonia. 25 = 40 Mormotonia, 20 - 40 Stable regulation, 45 - 50, 5 -8 MNormotonia, <= 20; 50 - 35. 50 - 75
-1 Moderate bradycardia, 1 - 1.2 Moderate violation of autormatism, 0.9 - 1.0 Moderate parasympathicotonia, 40 - 5,0 Moderate parasympathicotonia, 10 -20 35 - 45,8 - 10 Moderate parasympathicotonia. <-5; 40 - 50
-2 Severe bradycardia,» 1.2 Severs violation of automatism,» - 1.0 Expressed parasympathicotonia, »-45 Expressed parasympathicotonia, <-10 Violation of regulation, <=35; >=10  Expressed parasympathicotonia, <-40



Interface Oranta-AO for Report

Extrermum Clarification BExpert System Report

Report

Patient Birth date Age Cender
Bakynexko OMuTpo BikToposKy 1270271092 30 Male
Date of refusling

15/03/2022

Examination protocol:
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: |
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lu} 10 20 o 40
ks

D Itis recommended to repeat the measurement, try not to move during the measurement.

O [EREETENENEET The level of adaptation: optimal. Functional reserves: high. Psycho-emotional
state: excellent. Recormmended maintain a healthy Uifestyle.

Probable disease

Based on machine learning methods

2. Norma
Mame Probability
Cardiovascular disease 0%
Dissases of the o% |Fsp
pulmonary system
Mental ineurclogicall a%
dissensis 143 The state of the physiological norm.
0 Hypertension status Prehypertension
Rhythmic disorders x4
Select components to display:
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- Arterial oscillography based on a pressure meter
(near 950 Euro) *
* ECG devices and smart watches 60 - 150 Euro*®

* Heart rate recorders (wrist and temples) (in development) O
* * * \3{,@/& \4

* Monitoring the dynamics of limb movement - joint position
(smartphone video camera) **

* Rapid assessment of blood pressure, blood, heart rate
variability (smartphone video camera) **

- Predictor of allergic reactions to drugs (natural factors)
based on DNA analysis (from laboratory tests) **

- Prediction of changes in indicators for the next neriod **

® * Available |
® ** We are planning in the near future -
® *** We are planning a little later
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ARTERIAL OSCILOGRAPHY

Users of Telemonitoring Oranta-AQO

Patients

 Fast and high-quality monitoring of health indicators
« |dentification of risks of heart, lung, and mental diseases

Doctors

. Saving time for preliminary diagnostics, qualitative selection of diagnostic trajectory, evaluation of treatment effectiveness
« Unique assessment of the dynamic adaptive capabilities of the heart, blood vessels and nervous system

Rehabillitation, Fithess, Sports Medicine

« interactive monitoring of health indicators before, during, after training

Military, Space, Veterinary Medicine

« portability, when it is necessary to measure a set of indicators that includes all the above advantages
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Innovation

Patient-centered telerehabilitation support by a multidisciplinary team
Determination of the patient's condition according to the ICF classification by the
avallable sets of ICF codes

Distribution of tasks and participation of the multidisciplinary team to achieve the
patient's rehabilitation goals

Expert rehabilitation system with Al for individual support of doctors and patients.

Video consultation with a medical professional.

Interim and final assessment of the rehabilitation program goals



Researcher,

Phd MD CEO, Researcher, Programmer,
' Professor, Matlab, Pyton, ML Engineer
Liudmyla Vakulenko Dmytro Vakulenko » yton, 9

Nestor Demianchuk

d A

Programmer, hardware

developer Manager
Igor Pits Mariana Vakulenko




B2B, B2C
- Sale of devices

=l o - Subscription for clinic, doctor, users

. Lotlup, - Licensing of device manufacturers
|




Example application

- Preventive diagnosis and monitoring: (Activities of the heart, vessels,
autonomic and central nervous systems, mental disorders)

* Detection of stress, psycho-emotional burnout and depression

° Determining the probability of existing complications caused by COVID-I9

- Assessment of professional suitability (psycho-emotional states in athletes
and employees)

°Use of technology in the Rufier and Martina-Kuszelewski test (pediatrics,
athletes, military, high-risk professions)

» Current monitoring of anesthesia during surgery

- Tracking the states and effects of therapeutic Virtual Reality on the
psychological, mental and physiological functioning of organs and systems of
the body



What could be the main deliverables?

Developed of a patient-centric platform for diagnostic cardio-vascular disease in different
stages Users for Clinicians, medical workers, rehabilitation specialists and citizens. The
blood pressure measurement procedure is the most widely used medical procedure in
the world. When using advanced models of pressure gauges based on arterial
oscillography methods (Vakulenko D., Vakulenko L.) using machine learning methods
obtain information about the risks of cardiovascular, nervous, pulmonary and other
diseases.

The research was carried out, the use of arterial oscillography methods was substantiated
and verified. These innovations are based on machine learning methods, which will
provide individualized and protected information about the patient's health and help him
choose his personal future trajectory. Developed SE Oranta-AO to provide trustworthy
and privacy-preserving for citizens, family doctors, cardiologists, psychiatrists,
pediatricians, specialists in sports, military medicine.
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The ﬂEXt p I an Objective: Telediagnostic and telerehabilitation ecosystem
with Al Oranta-AO in every clinic and family in the world
We continue to develop and test the product

We are We need a team of marketers, distributors

: Partners for Research Consortia
looking for

Next research in advance understanding impact “peripheral
heart” — vessels in Cardiovascular disease with Oranta-AO

Integration of Oranta-AO-MIS
with wearable and professional devices
ECG, Blood pressure and pulsations
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DO yOu have Dmytro Vakulenko

CEOQO, Prof. DSc. PhD

any questions?

Contact us anytime! Phone Number
+38098205057

Email Address
dmitro_v@ukr.net

Website
WWW.0oranta-ao.com




Intellectual Prop

erty rcr

@ received priority according to international application

WO02021246995 - Method of early detection, prediction and evaluation
of the effectiveness of treatment of cardiovascular diseases, nervous

and pulmonary systems

@® An application has been submitted for priority, PCT / UA2022 / 000001
“Automatic blood pressure monitor”

7 current patents in Ukraine

Next steps: patenting in Europe, America, World

PCT

NOTIFICATION CONCERNING
AVAILABILITY OF THE PUBLICATION
OF THE INTERNATIONAL APPLICATION

From the INTERNATIONAL BUREAU

Date of mailing (dav mornth vear)

09 December 2021 (09.12.2021)

To:

SKACHKO, Valeriy Anatolievich
pr-t Akademika Glushko, 21, kv. 1
g. Odessa, 65104

UKRAINE

Applicant's or agent's file reference

IMPORTANT NOTICE

International application No.

PCT/UA2021/000059

International filing date (daymontivvear)

24 June 2021 (24.06.2021)

Priority date {davimonil vear)

01 June 2020 (01.06.2020)

Applicant

VAKULENKO, Dmytro Viktorovych

under No. WO

The applicant 1s hereby notified that the International Bureau:

D has republished the above-indicated intermational application on

E has published the above-indicated intemational application on 09 December 2021 ¢09.12.20213
under No. WO 2021/246993

For an explanation as to the reason for this republication of the intemational apphcation, reference 1s made to INID ¢odes (15),
(48) or (88) fas the case may be) on the front page of the published international application.

- A copy of the intemational application is available for viewing and downloading on WIPQ's website at the following
address: hitps://patentscope. wipo.int/ (in the appropriate field of the structured search. enter the PCT or WO number).

- The applicant may also obtain a paper copy of the published intemational apphcation from the International Bureau by
sending an e-mail to patentscopei@wipo.int or by submitting a written request to the contact details provided below.




Ukraine:

1. Conducted a clinical trial (172 people)

2. Certificates received

® EN 62304: 2014

@® on compliance with the Technical Regulations for Medical
Devices

@® on compliance with the quality management system of the
enterprise ENISO 13485: 2018

BuCHOBKM 3a pesynbTatamu BunpobyBsanb (iHopmauis/komenTapi):

lMporpamuuit KOMNNEKC 4NA AIarHOCTUKW CTaHY CEpLEeBO-CY/AMHHOT cucTemu “OparTa-AO, Bepeis 1.1.2
Bianosinae sumoram [CTY EN 62304:2014.

MNPOTOKON EWNPOBYBAHL

ACTY EN 62304:2014
MNPOrPAMHE 3ABE3NEYEHHA MEAWYHWX NPUCTPOIB. MPOLECHK XUTTEBOIO LUMKNY NPOTPAMHOIO
3ABE3MNEYEHHA
Homep NpoToKony .........c.coecvvvieenns N2 1717-2-2021
BUNpoByBaHHA NPOBIB................:  Ky3bmenko O.0.
3acTyNHUK HavaneHWKka eigainy
MepeBipHB........coooiiciisd Mamann FA,
HauyansHnwk sigainy
3ATBEPAME ..ol Cingikin AL
HayaneHuk HTBL,
Aata 3aTBepAMEHHA NPOTOKONY....... 0 {1, 2021
KinbkicTk CTOPIHOK .........cocococvvnnnnl 18 €TOP.
:_'::;:::T';“Erm““"'mr . BunpobBysansna cnyx6a YkpTECT
BT cicrimsrmsnsnssersstrsmssanmnnsensad HaykoBo-TexHiunui BUNpoByBanbHWiA ueHTp YkpTECT

N "YkpmetprectcTanaapt” (HTBL, YkpTECT)

Appeca, Tenedo........................  7KPaIH3, 03143, m. Kuis, Byn. MeTponorivxa, 4 Ten. 526-65-01

Homep i pata atectata akpeaurauii.; ATECTaT akpeauTauii HauioHanbHoro areHTcTea 3 akpeauTauil
Ykpainn Ne 20635 sin 18.11.2021 p., uunnmii go 31.05.2022 p.

JAMOBHMK ..l TOB *lHHOBaH B Meaums®

AfpPeCa ...t 46029, M. TepHonine, Byn. 15 keitHA, Bya. 7, k8. 120, Yrpaina
Bumoru no BunpoGyBaH

CTAHAAPT ...oovviciicniccnccininiiiieeet. QCTY EN 62304:2014

Hazea eunpoByBanol npogysuii .....c &P:;::Huﬁ KOMANEKC ANA AIArHOCTWKN CTaHY CepUEBo-CYAnHHOI
Toprosa Mapea..............ceervevvenn, OPaHTa-AO

Mopaens Tala THI ... OpaHTa-AQ, Bepein 1.1.2
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Certification Ukriggycert

CEPTUNDIKAT

IIPO BiATIOBiAHICTD BUMOraM TexHiYHOro peraameHTy 1040

MeANYHMX BUPOOiB

3apeecTpoBannii y Peectpi
«19» ciuns 2022p.

Ne UA.MD.465-22

Hificanii 1o «18» ciuns 2027 p.

Llum cepTudikatom MOCBiaIy€ETHCS, 10 3aCTOCYBAHHS KOMIUIEKCHOT CUCTEMH YT
AKICTIO HA eTanax po3pobeHHs, BAPOOHMITBA i 0CTATOYHOT TEpEBIPKHY
MEIMYHUX BHPOGIB:
Iporpamuuii kommiiexe OpanTa-AO
knac [la
o BHpOﬁJ’[ﬂETbCﬂZ
TOB «IHHOBAIIIi B MEIALIAHT»
3a ajpecoro: YKpaina, 46029, m. Tepuonias, Byi.15 Keitas, 6ya. 7, k8. 120

BiANoBiaac BuMoram TexHIYHOr0 periaMeHTy I0/0 MEAHYHHUX BUD

3aTBep/PKEHOro noctaHosolo KaGinery Minictpis Yipaiuu sin 02.10.2013 Ne 753. Ilpo
BIATNOBIAHOCTI MpoOBefieHa 3riAHO 3 mopatkoM 3 «Ilopsmok MPOBENEHHA TNPOLERYpH
(GyHKIIOHYBaHHS KOMIUIEKCHOT CHCTEMH YTIPaBIIiHHS AKICTION, 38 BUK/IFOMEHHAM MyHKTIB 8-1
KoHTpob BIAMOBIAHOCTI MeAMYHMX BUPOOIB BUMOraM 3a3HaY€HOr0 TXHIUHOrO PEriaMeHT)
LIAXOM Harisy, NepiofMYHICTh i MpoLeaypH SKOTO periaMeHTYIOThCH MpOLeaypaMu Of
BiZIMOBiIHOCTI.

Ceprudikar Bugano Opranom 3 ouinku BignosigHocti TOB «YKPMEJICEPT», :
Hanionansuum areHTCTBOM 3 akpeaurauii Ykpainu, arecrar sig 22.03.2021 Ne 10240,
MinekoHOMpO3BHTKY YKpainu, 3a inentudikauiiinum nHomepom UA.TR.099, anpeca: By
Gynunok 1-A, odic 2, m. Kuis, 02059, Ykpaina, Ten.: +38-067-595-02-30, https://ukrmedcert

Ha nigcrasi Pitmenns OOB TOB « YKPMEJICEPT» Bix 19.01.2022 Ne 002/MD-21.10.22/01.

3actynuuk kepiBuuka OOB

YuuHictb ceprndikara signosigrocti moxna nepesiputu B Peectpi Ha caitti hitps://ukrmedcert.org.ua
Ta 3a ren. +38-067-595-02-30

Check these certificates here:

https://drive.google.com/drive/folders/1JG8S|5EZZ
GQOBeWw_2tkVrdcQWpHoYvs?usp=sharing

Next step: Europe, USA

T e
Uerert
TOB «<YKPMEACEPT»

CEPTUOIKAT

IIPO BiAIIOBiAHICTH CMICTeMM YIIPaBAiHHS SIKiCTIO

3apeectpoBanmii y Peectpi
«19» ciuns 2022 p.

Ne UA.SM.240-22

Hiiicauii 10 «18» ciunn 2025 p.

[ITUM CEPTU®IKATOM BIANOBIAHOCTI HOCBIAYYETHCS,
11O CUCTEMA YIIPABJIIHHSA SKOCTI CTOCOBHO
[TpoexTyBanns Ta po3pob.aenns, BAPOOGHUUTBO TA AUCTPHOY WISt IPOrpaMHOro 3a0e3neyenns
AJIst OTIPALOBAHHSA PE3yJIbTATIB OTPHMAHHX NPH BUMIPIOBAHHI THCKY

BIIPOBAKEHa: "
TOB «IHHOBALIII B MEIWLIAHID»
3a anpecoio: YKpaina, 46029, m. Tepuonins, Byn.15 Ksitas, Oya. 7, k8. 120

BiINOBiIa€ BHMOram
JACTY EN ISO 13485:2018

KonTposb BianosiaHocti cepruikoBaHO! CHCTEMH yNpaBIiHHS SKICTIO BUMOTaM 3a3HAUYEHOTO CTAHAAPTY
3MHCHIOEThCS LUISIXOM HArJIsy, NEepioAMYHICTh i MpoLeAypH AKOrO PerJaMeHTYIOTHCA MpOLELypaMu
Oprasy 3 OIiHKH BiJIlOBiAHOCTI.

Ceprudikar Bugano Opranom 3 ouinkn Bimmosignocti TOB «YKPMEJICEPT», akpeautoBaHuUM
HaujonansHuM areHTcTBOM 3 akpenwrtanii Ykpainm, arecrar Big 24.12.2019 Ne 80047, anpeca:
ByJ1. [lparomanosa, OymuHok 1-A, od. 2, m. Kuis, 02059, Vkpaiua

Tes./daxc: +38-067-595-02-30, https://ukrmedcert.org.ua/

3actynuuxk kepisanka OOB

YuHHicrs ceptudikara si iaHoCTi MOXHa nepesip 8 Peectpi Ha cairi https://ukrmedcert.org.ua
Ta 3a ren. +38-067-595-02-30



https://drive.google.com/drive/folders/1JG8Sj5EZZGQOBeWw_2tkVrdcQWpHoYvs?usp=sharing

Short presentation of our Team:

Team with necessary list expertise in research
medicine (primary medicine,
cardiology, rehabilitation, psyhiatry, sport
medicine..),

mathematics,
Artificial Intelligence and
software development,
Professors, Phd, and senior developers



